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Lawrence Livermore National Laboratory
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nuclear data evaluation files for the ENDF

Monte Carlo N Particle (N currently equals 3) Computer Code
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Assistant Deputy Administrator for Facility and Infrastructure
Acquisition and Operation

Nuclear Criticality Safety
Nuclear Criticality Safety Engineer Training

Nuclear Criticality Safety Program
Nuclear Data

Nuclear Data Advisory Group
National Nuclear Security Administration
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Energy Agency
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Multigroup Covariance Processing Code for the AMPX Cross-Section
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SILENE
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Standardized Computer Analyses for Licensing Evaluation
Commissariat & I'Energie Atomique Uranium Solution Critical
Assembly

Sandia National Laboratories

Special Nuclear Materials

Software Quality Assurance
Savannah River National Laboratory
Sensitivity/Unsensitivity

Japan Atomic Energy Agency’s (JAEA) — Transient Experiment
Critical Facility

Tool for Sensitivity and Uncertainty Analysis Methodology
Implementation

Tool for Sensitive and Uncertainty Analysis of Response Functionals
Using Experimental Results
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Unresolved Resonance Region

United States

Computer Program for Statistics

Verification and Validation

Validation Interpretation and Bias Estimation

Vastly-Improved Monte Carlo Computer Code

VIM Cross-Section Library Processing System
Westinghouse Idaho Nuclear Company

Weapons Neutron Research Facility
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Zero-Power Reactor

'COG was originally developed to solve deep penetration problems in support of
underground nuclear testing. Variance reduction techniques are very important to these
problems and hence the name COG was chosen as in “to cog the dice” or cheghbggvei

’EVENT is a Pn solver for the neutron transport equation. It is maintained (and was
written) by Professor Cassiano de Oliveira. Professor Oliveira has ap@ointment with the
Nuclear Engineering Department at the University of New Mexico atitedtlaho National

Laboratory (INL).

3GNASH is a pre-equilibrium, statistical nuclear model code based on Heesfeipach
theory (and additional models) for the calculation of cross sections andamnspsictra,
primarily in the epithermal and fast neutron energy ranges.



*KENO is a family of Monte Carlo criticality codes whose name caora fin
observation of the KENO game in which small spheres, under air levitation, aspbitraxvie
about in a fixed geometry.

®SAMMY is a nuclear model code, which applies R-Matrix theory to measuredmthta
produces resolved and un-resolved resonance parameters in Reich-Moore and othem®rmal

®SCALE is a system of well-established codes and data for performingnsafety
(criticality, shielding, reactor physics and fuel irradiation) analyses

"TSURFER is a prototype module of the SCALE code system that performs a igederal
linear least squares adjustment of cross-section data to produce consisterey loatculated
and experimental results. When coupled with TSUNAMI sensitivity data fatiGatity safety
application, the adjusted cross-section data can be used to predict a compUtiatsoaiadl its
uncertainty.



United States Department of Energy
Nuclear Criticality Safety Program
Five-Year Execution Plan

1.0 Nuclear Criticality Safety Program Mission and Vision

The Nuclear Criticality Safety Program (NCSP) Mission and Visiow)Ms stated iiThe
Mission and Vision of the United States Department of Energy Nuclear Criticality Safety
Program for the Fiscal Years 2009-20@8tp://ncsp.linl.gov/NCSP-MV-COMPRESSED.pdf
are:

The NCSP mission is to provideistainable experteadership, direction, and the
technical infrastructure necessary to develop, maintain, and disseminate the
essential technical tools, training, and data required to suggdertefficient
fissionable materiabperationswithin the United States (U.S.) Department of
Energy (DOE).

The NCSP will be @ontinually improving, adaptable, andtransparent

program thatommunicatesandcollaboratesglobally to incorporate technology,
practices, and programs to l@sponsiveto the essential technical needs of those
responsible for developing, implementing, and maintaining nuclear criticality
safety.

The NCSP is funded by the National Nuclear Security Administration (NNSA)Jeby
McKamy from NA-17 is the NCSP Manager. He is supported by the CritiG&aityty Support
Group (CSSG) and the Nuclear Data Advisory Group (NDAG) regarding technittatsrend

by the Criticality Safety Coordinating Team (CSCT), consisting of feéd¥iticality Safety
Practitioners at the sites, and the End-Users Group (EUG) consisting rafctoncriticality

safety representatives at the sites regarding DOE field cdtisaffety issues. Charters for each
of these groups can be found on the NCSP websitdg:/{ncsp.lInl.gov).

2.0 Technical Program Elements
The NCSP includes the following six technical program elements:

Analytical Methods

Information Preservation and Dissemination

Integral Experiments

International Criticality Safety Benchmark Evaluation Project
Nuclear Data

Training and Education

A description of how each of these elements contributes to the enhancementaditysadety

is contained in the NCSP MV document. This Five-Year Execution Plan contains theaqmad m
for each of the six technical program elements, including a budget, subtasks,estdnasd for
completing the work and achieving the NCSP Vision. All subtasks are approved based on the



Table 2-1. Nuclear Criticality Safety Program Funding
Fiscal Years (FY) 2009 — 2013

contribution to the achievement of the five- and ten-year goals in the MV document. A budge
summary for the NCSP is contained in Table 2-1.

FY 2009 | FY 2010 | FY 2011 | FY 2012 | FY 2013
($K) ($K) ($K) ($K) ($K)
$12,800 | $15,062| $15,853 $15,711  $16,0p9

Finally, the goal of the NCSP is to provide “transparent responsiveneskefBiQE and
Stakeholders. Therefore, this Plan and all accomplishments achieved under tresaigphie
NCSP are posted in a timely manner on the NCSP websitgtat/ncsp.linl.gov/

2.1 Analytical Methods

2.1.1 Program Element Description

The Analytical Methods (AM) program element provides for the development antenance

of state-of-the-art analytical capability for the processing ofeandata from the Evaluated
Nuclear Data File (ENDF) and the radiation transport analysis needed totsuppear

criticality safety evaluations for subcriticality and shielding. Areesal aspect of this

capability is the human expertise required to develop the analytical softwanelepsoftware
configuration control, and train and assist the user community. Additional informbhbtahtae
AM vision and strategy can be found in ession and Vision of the U.S. Department of
Energy, Nuclear Criticality Safety Programarch 2008 document. A funding table is provided
at the end of this program element section.

2.1.2 Approved Subtasks (FY 2009 through FY 2013)
ANL AM SUBTASKS
FY 2009

ANL AM Subtask 1 ($420K)

Support and Development of Advanced Methods: Resonance theory, advanced covariance
theory and methods, code/library Verification and Validation (V&V), chaiQrganization for
Economic Cooperation and Development/Nuclear Energy Agency (OECD/NEA} gxpep

on source convergence, participates in the OECD/NEA Working Party on NuadkszaliGr
Safety (WPNCS) expert groups on Assay Data for Spent Nuclear Fuel aaddihnty Analysis

for Criticality Safety Assessment, and user support.



Milestones:
Methods will be implemented and tested, reported to the Cross-Section Evaluation
Working Group (CSEWG) and the NDAG Chair, and reported in NCSP Quarterly
Progress Reports. (Q1, Q2, Q3, Q4).
Provide interim communications with Los Alamos National Laboratory (LANL
and Oak Ridge National Laboratory (ORNL) staff and report Vastly lagato
Monte Carlo Computer Code (VIM) Cross-Section Library Processing System
(VIMB) library improvements in NCSP Quarterly Progress Reports (1 Q3,
Q4).
Notify the NCSP Manager about new OECD/NEA source convergence reports so
the NCSP Website can link to them (quarter when they are published).
Release new code versions to the Radiation Safety Information Computational
Center (RSICC) (Q4).

ANL AM Subtask 2 ($100K)
VIMB Library Processing Methodology: Processing and testingwdrsions of ENDF/B-VII.1
libraries are ongoing.

Milestone:
Release a current data ENDF/B-VII library to RSICC (Q4).

ANL AM Subtask 3 ($10K)

Provides support for Doug Muir as an Argonne National Laboratory (ANL) Spemian
Appointee for development of advanced covariance data and methodologies (e.qg., toaterial-
material covariance data, application of Global Assessment of NucleaRBaiirements to
assess nuclear data requirements, etc.).

Milestone:
Report contributions to the NDAG Chair. A summary of contributions will be
included in NCSP Quarterly Progress Reports (Q2, Q4).

ANL FY 2010 through FY 2013

For Subtasks 1, 2, and 3, FY 2010 through FY 2013, the description/scope and milestones are the
same as FY 2009.

INL AM SUBTASKS

The INL has proposed to develop a rigorous fully coupled, multi-dimensional Computationa
Fluid Dynamics (CFD) / neutron transport capability for accidentatixégceexcursions in metal
systems, as an initial development step leading to a longer-term cagaltiodel accidental
excursions in tanks containing solutions of fissile materials. The result offtrisnall be a
modern state-of-the-art excursion analysis capability within the US thatspast the
shortcomings of current methods in both physical modeling and numerical algorithes. T
excursion analysis tool will be based on modern V&V plus uncertainty quantificatitiodset



The INL will utilize modern, tested,
Time-accurate multiphysics coupling algorithms that have previously bedrtausouple
two-phase-flow, heat conduction and reactor kinetics, and thermally driven flolvs wi
phase change
Time and space accurate CFD
Fully coupled approaches to computing cross-sections consistent with the evolving
temperature, concentration, and density fields
Transport methods
Parallel linear and nonlinear solver methods.

This excursion analysis tool will be executable in a parallel computing envinbpatiewing for
large scale application. However, it will also be executable on a modern desktopisgmput
environment.

The focus of this task is the multiphysics simulation of fissile solutions; howéee
methodology is applicable to simulation of accidental criticality with reefdie initial phases
of this task will therefore concentrate on conducting a proof of principle demanstrased on
the GODIVA-IV metallic assembly, and on initiation of efforts for low-powselution
transients. This will largely be done during the first 2-3 years, and the wap& sall then
evolve toward high-power solution transients and additional development of the methodology for
metal systems in years 3-5. In the solution transients, a simpler singkefahds model will
apply. This will allow the development of the multiphysics framework, couplednsport and
inline cross-section computations, within the context of a simpler fluid modetlaah efforts
for the solution transients will draw from previously published results and fromrdata f
TRACY and SILENE experiments.

FY 2009

INL AM Subtask 1 ($100K)

Perform a rudimentary multiphysics simulation of the GODIVA-IV promptthumgially using
1-D spherical metal systems. The next step will involve the GODIVA-IV #Darz geometry
with a hydrodynamic model for the metal. Initial proof of principle esfamtFY 2009 will
utilize COMBINE in a stand-alone mode for generation of cross-sectimgfittbles for the
GODIVA-IV experiment as functions of the pertinent variables, validatemhstghe static
critical. The 2-D capability will be used to simulate prompt burst phenomena withdek
from metal thermal expansion and transport effects.

Milestone:
Provide a report describing the equation system, time and space discretization,
solution methodology, and results from verification tests to the NCSP manager and
submit a paper to a peer reviewed technical journal (Q4).



FY 2010

INL AM Subtask 1

A modern, multi-dimensional, Finite Element Method flow solver will be developetingtar
with a modern nonlinear / linear solver library with existing preconditioneiiss lement
discretization templates, and the incompressible Navier-Stokes equatibrizowgsinesq
approximation for density driven flow. Available properties for uranyl nitrateppium nitrate,
and mixed uranium/plutonium nitrate solutions will be included. A fully implicioBa-free
Newton-Krylov solver, and a classical projection method as a preconditioner wikte This
approach has been demonstrated numerous times and has been shown to be both more accurate
and more efficient than the computational fluid dynamics methods used in the FET€ Bihcbd
should make the extension to multiphase flow straightforward. A verification sfuuhge and
space convergence will be executed for this problem component of the multiphysikzisn
tool using the classic thermally driven cavity problem, both steady-stateaasgent.

Milestone:
Provide a report documenting the equation system, time and space discretization,
solution methodology, and results from the verification tests (Q4).

INL AM Subtask 2

Modeling of the time evolution of cross sections to account for local spectraisefind fluid
properties: Computation of time-dependent multigroup cross sections for neuinociesng
will be accomplished using well-established methods, modified to reflectdpeeatral variations
caused by spatially non-uniform variations in temperature and density of theeffigdi or metal
during a transient. The COMBINE cell spectrum and cross-section generatie, recently
updated to use ENDF/B-VII cross-section input libraries, will serve as #ie foa an online
cross-section generation module in the multiphysics framework. Full online coupthrey o
COMBINE model to account for local spectral variations during the transiertvevitiitiated.

Verification and validation of this approach to modeling of local cross-sectionioasiaue to
the nonuniformities in the fluid will be accomplished by separate static siondaif evaluated
critical solution and metal experiments using one- and two-dimensional dismietates codes
for the global neutronics calculation, coupled to the COMBINE-based crossasactdel for
cross-section generation. The results of these simulations, with and without nonuie$ammit
fluid properties, will be compared to independent full three-dimensional, continuous-energ
calculations for the same models performed using the Monte Carlo N Peotigpiter code
(MCNP5). This will allow a quantification of the accuracy of the bucklimjgraximation used
in COMBINE to represent the local effects of non-uniform fluid temperanaelansity on the
Cross sections.

Milestone:
Provide a report documenting the development of the tailored cross-section
module for the multiphysics framework from the base COMBINE code. The
report will include V&V of the methods and models (Q4).



INL AM Subtask 3

Application of modern multiphysics coupling methods to a 2-D problem of nonlinear space
dependent kinetics (with transport): a 2-D “no flow” simulation will be used to model the
problem. This task will initially rely on the use of the Even Parity TranspMENT) transport
software. As the overall project moves forward, some new software may be ddvelojhe
neutronics and some existing software from EVENT may be brought inside thphysilts
simulation framework. A verification study for time accuracy of multgty coupling will be
conducted.

Milestone:
Provide a report describing the equation system, time and space discretization,
solution methodology, and results from the verification tests (Q4).

FY 2011

INL AM Subtask 1

Advection of delayed neutron precursor concentrations: A module will be written which
advances these concentrations with a given 2-D fluid velocity profile. An i&gabf this
capability will add a “fixed” 2-D velocity field (a vortex) to the resultf previous work. This
will be allowed to impact both the temperature field and the delayed neutron precursor
concentrations. A verification of spatial and time accuraitiyalso be done.

Milestone:
Provide a report describing the equation system, time and space discretization,
solution methodology, and results from the verification tests (Q4).

INL AM Subtask 2

Assemble components from previous work into a final multiphysics simulationvirarke This
task will provide a comprehensive simulation tool for lower power transients in vedaiytic
gas bubbles are not consequential. This multiphysics simulation will have lesscalimer
truncation error, more self-consistent cross-sections, a modern multgphgsigling approach,
and the ability to efficiently use transport in place of diffusion.

Milestone:
Provide a report documenting the first multiphysics simulation of the low-power
transient (Q4).

INL AM Subtask 3

Validation on low-power transient ignoring gas impacts: A validation studynatiteg to match
both power traces and spatially dependant thermocouple traces from a $peefoaver
transient in TRACY, will be conducted. This multiphysics simulation capabilltyoe/the most
rigorous attempt, to date, at matching measured temperature tracesw spatial locations.
Some limited sensitivity studies on the capabilities of the tool, with a focus oncidyoeseilities
which are new compared to FETCH, will be performed.



Milestone:
Provide a report documenting the first validation effort with the new multiphysic
simulation capability and a beta-test version of the simulation tool (Q4).

FY 2012

INL AM Subtask 1

Advance fluids physics model and required solver updates: The fluid physics mdbdel wil
primarily involve moving to a two-phase system to model the impacts of radigagibubbles
and also to include some compressibility effects. A free-surface floloahédr simulating
fluid sloshing will also be included.

Milestone:
Provide a report documenting the advanced fluid physics model (Q4).

INL AM Subtask 2

Incorporate Sensitivity/Uncertainty (S/U) quantification methods: Intdsk some forward
sensitivity analysis capability will be put into the simulation tool to allsers to better
understand the sensitivities of a few select parameters without manualhygnsakeral runs and
changing parameters.

Milestone:
Provide a report documenting S/U incorporation into the model (Q4).

FY 2013

INL AM Subtask 1

Detailed validation: A detailed validation study will be undertaken which inslhag-power
transients on the TRACY and SILENE experiments. Again, this simulation toddewvible to
study both power traces and detailed time traces of temperature at varicaldsattons. This
validation will also include simulations of 1-D metal systems.

Milestone:
Provide a report documenting the validation study (Q4).

INL AM Subtask 2
User manual/documentation.

Milestone:
Publish a users manual (Q4).



LANL AM SUBTASKS
FY 2009

LANL AM Subtask 1 ($600K)

This task provides ongoing maintenance of the basic capabilities for perfdvondtear
Criticality Safety (NCS) calculations with MCNP5 and MCNP6 and includessusgport,
support for improved nuclear data, V&V, general code maintenance, and transtiolk NP5
to MCNPG6.

Milestones:
- Issue V&YV report supporting transition from MCNP5 to MCNP6 (Q2).
Implement new continuous &) treatment in MCNP (Q3).
Issue V&V report on new &(b) treatment (Q4).
Issue report on MCNP testing on latest computer platforms (Q3).
Release of updated MCNPS5 to RSICC (Q4).

LANL AM Subtask 2 ($125K)
Develop, document, and release quality-assured MCNP nuclear data libraries.

Milestones:

- Release quality-assured MCNP neutron cross-section library for piCis P
isotopes based on ENDF/B-VII.1.beta, Joint Evaluated Fission and Fusion File
(JEFF) section processing system, and Japanese Evaluated Nucleabbata Li
Japanese Evaluated Nuclear Data Library (JENDL) evaluations (Q4).

Issue a report on the new MCNP library (Q4).

LANL AM Subtask 3 ($150K)

Develop and maintain the Neutron Cross-Section Processing Code (NJOY) natdear d
processing code system. Implement revised capabilities as needed ts ppyeesmd evolving
covariance formats defined by the newly formed CSEWG Covariance Gmarand by the
NEA Working Party for Evaluation Cooperation, Working Party on Internationdu&tran
Cooperation (WPEC-28) (processing of covariance data). Base versions of theddk
system will continue to be distributed to the domestic user community through R8UXG the
international user community through the NEA with code updates distributed toralthuseigh
a LANL maintained website.

Milestone:
Release NJOY code updates required to process new and evolving covariance
formats to RSICC (Q4).

LANL AM Subtask 4 ($150K)

Develop and demonstrate S/U capabilities with MCNP. The first phase will deaterthat
MCNP can be used reliably to generate cross-section sensitivity profilapplications of
interest to the NCSP.



Milestones:
Demonstrate that MCNP5 can be used to generate sensitivity profiles famucle
data, by analyzing configurations and datasets relevant to NCSP (Q4).
Compare MCNP5 sensitivity profile results with comparable results from ®ool f
Sensitivity and Uncertainty Analysis Methodology Implementation (TAMN
(Q4).

Issue report on results (Q4).

LANL AM Subtask 5 ($125K)

This task provides for the development of new, more powerful, and more flexible stateant-
capabilities for performing NCS calculations with MCNP. These capabilitiovide improved
methods for determining source convergence, preventing false convergeralerating
convergence, eliminating bias in confidence intervals, and implementing allsad®wv method
for importance (adjoint) calculations and reactivity worth in the outyears.

Milestones:
Release to RSICC a production version of MCNP5 that includes the Wielandt
method for accelerating convergence, including V&V and documentation (Q1).
Issue a report and documentation of confidence interval bias elimination in MCNP
(Q3).
Make presentations to OECD/NEA Expert Group on Source Convergence and to
Nuclear Criticality Safety (NCS) users at an American NucleaileSoANS)
meeting (Q4).

FY 2010 through FY 2013

LANL AM Subtask 1
The scope/description is the same as FY 2009.

Milestones:
Issue a report on MCNP testing on the latest computer platforms (Q3).
Issue a V&V report (Q2, Q4).
Release an updated version of MCNP5 to RSICC (FY 2010, Q4).
Release the initial version of MCNP6 to RSICC (FY 2011, Q4).
Release an updated version of MCNP6 to RSICC (FY 2012 and FY 2013, Q4).

LANL AM Subtask 2
The scope/description and milestones are the same as FY 2009.

FY 2010

LANL AM Subtask 3
The scope for this task is the same as FY 2009.



Milestone:
Release NJOY code updates required to process modified versions of international
general purpose nuclear data files to RSICC (Q4).
LANL AM Subtask 4
The second phase of this subtask will demonstrate a post-processing cajoatdlityolute
these sensitivity profiles with cross-section covariance data, in ordemecage overall
uncertainties in calculated quantities of interest, suchasdsulting from basic uncertainties in
nuclear data.

Milestones:
- Simplify, generalize, and document the user interface for generatisgigity

profiles with MCNP5 and release it to RSICC (Q4).
Develop a capability for convoluting MCNP5-generated sensitivity profilds
cross-section covariance data (Q4).
Demonstrate that this capability can be used to calculate uncertaintiesiitiegia
such as ki resulting from uncertainties in nuclear data (Q4).
Compare the results with comparable results from TSUNAMI (Q4).
Issue a report on the results (Q4).

FY 2011

LANL AM Subtask 3
The scope for this task is the same as FY 2009.

Milestone:
Release new base version of NJOY and revised user manual to RSICC (Q4).

LANL AM Subtask 4

The third phase of this subtask will simplify the user interface for convolutigitisgty profiles
with covariance data so that this functionality will be available to the gen€aluser
community. At this point, the path forward for addressing any additional NCSynegds
will be assessed. One specific avenue to explore is whether MCNP funtyidesakloped in
this project can be made interoperable with Oak Ridge’s TSUNAMI system,tscséra can
make full use of TSUNAMI's extensive capabilities based on calculatedsdsurh either
ORNL or LANL transport codes.

Milestones:

- Simplify, generalize, and document the user interface for convoluting MCNP5-
generated sensitivity profiles with cross-section covariances andedlea to
RSICC (Q4).

Assess possibilities for integrating MCNP results with capabilitiéseof
TSUNAMI system (Q4).

Assess future requirements of the NCS community. Out-year funding may be
requested for extending this work, depending on the results of this study (Q4).
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FY 2012

LANL AM Subtask 3
The scope for this task is the same as FY 2009.
Milestone:

FY 2013

Release NJOY code updates required to process new ENDF formats to RSICC
(Q4).

LANL AM Subtask 3
The scope for this task is the same as FY 2009.

Milestone:

Release NJOY code updates required to process modified versions of international
general purpose nuclear data files to RSICC (Q4).

FY 2010 through FY 2013

LANL AM Subtask 5
The LANL Subtask 5 description/scope remains the same as FY 2009. The milestoniey

FY.

Milestones:

Implement a test for population size and other new diagnostics into MCNP, and
issue a report (FY 2010, Q1).

Make presentations to the OECD/NEA Expert Group on Source Convergence and
to NCS users at the summer ANS meeting (FY 2010, Q3).

Implement a direct adjoint calculation into a production version of MCNP and
release to RSICC (FY 2010, Q4).

Provide additional reports and documentation on application to practical NCS
problems to RSICC (FY 2011, Q4 and FY 2013, Q4).

Extend the importance (adjoint) capability to integrate it with TSUNAMI and Tool
for Sensitive and Uncertainty Analysis of Response Functionals Using
Experimental Results (TSURFER) applications from ORNL (FY 2012, Q4).

LLNL AM SUBTASKS

FY 2009

LLNL AM Subtask 1 ($150K)

Maintain existing state-of-the-art computational methods in nuclear datagsing, geometry
modeling, data testing, and Monte Carlo methods. Also, participate in NCSP acingtigling
Critical-Subcritical Experiment Design Team«dT), CSEWG, and NDAG.

11



Milestone:
Provide status in NCSP Quarterly Progress Reports (Q1, Q2, Q3, Q4).

FY 2010 through FY 2013

For Lawrence Livermore National Laboratory (LLNL) FY 2010 through FY 2013,ubtask
description/scope and milestone is the same as FY 2009.

ORNL AM SUBTASKS
FY 2009

ORNL AM Subtask 1 ($300K)

RSICC: Collect, update, package, and distribute software and associated sateldidraries to
the criticality safety community (i.e., SCALE, MCNP, VIM, and COG and rardata
processing (i.e., NJOY and SAMMY). Also, test and disseminate processed natdear d
associated with the software.

Milestones:
Distribute SCALE 6 (Q4).
Distribute new MCNP/MCNPX/MCNPXDATA (Q4).
Distribute available and newly packaged software to the NCS community
requesters at prorated cost (<$600 per package), with distribution totals provided
in NCSP Quarterly Progress Reports (Q1, Q2, Q3, Q4).
Publish monthly newsletters to announce software updates, conferences, and
workshops newsletters (Q1, Q2, Q3, Q4).
Notify NCSP Manager of major new software releases so an announcement can be
made to the CSCT and placed on the NCSP Website (Whenever release is made).

ORNL AM Subtask 2 ($50K)

Software and data exchange with the NEA and the Japan Research Institismoé Snd
Technology (RIST): Through international agreements with software andetd&as located at
the OECD/NEA and the Japan RIST, RSICC is able to distribute domestic reoftadd-wide
and obtain software developed in other countries (domestic software is distribuédibase
export control rules appropriate for the software).

Milestone:
Continue software and information exchange with the NEA data bank and the
Japan RIST to obtain software updates of relevance to the NCSP status of these
exchanges will be provided in NCSP Quarterly Progress Reports (Q1, Q2, Q3,

Q4).

ORNL AM Subtask 3 ($30K)

Maintenance of Electronic Notebooks: For key software with a large usefdg., MCNP and
SCALE), RSICC maintains electronic notebooks that help facilitate lessanset
communication among users and between users and developers.
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Milestone:
Maintain and update RSICC electronic user notebooks for MCNP and SCALE and
provide status in NCSP Quarterly Progress Reports (Q1, Q2, Q3, Q4).

ORNL AM Subtask 4 ($585K)

SCALE/KENO/TSUNAMI Software Quality Assurance (SQA) Mairaece: This task supports
ongoing maintenance to sustain and continually improve SCALE, including code/data
enhancements; SQA; V&V; adaptability to various computing platforms and cosppiler
development of additional Graphical User Interface (GUI) capabilities gpdrH ext Machine
Language output; and publication of user documentation. During FY 2009 the GUI cazabiliti
for SCALE will begin the transition to a Java-based text editor prograeddakSITE

(Extensible SCALE Intelligent Text Editor) that will retain a sirfiptl input interface for the

user while allowing users to edit and manipulate existing input and output files.

Milestones:
Issue an annual SCALE maintenance report (Q1).
Publish semiannual newsletters to users to communicate software updates, user
notices, generic technical advice, and training course announcements (Q2, Q4).
Provide ongoing SCALE SQA maintenance activities (Q4).
Develop Criticality Safety Analysis Sequences/KENO input fileabdfy into
EXSITE (Q4).
Complete migration of SCALE SQA maintenance to the GForge software
maintenance system (Q4).
Provide ongoing website maintenance including posting software updates for users
to download, validation reports and other technical publications, training course
schedules, and registration. Provide a status of these activities in NC3&IQuar
Progress Reports (Q1, Q2, Q3, Q4).

ORNL AM Subtask 5 ($105K)

Provide SCALE/KENO/TSUNAMI user assistance and training: KENO and\IFS\W

training courses are offered in the spring and fall of each year at ORNono{e expertise and
safety in code applications by users. In addition, one training course wifiebedbéach year to
university nuclear engineering faculty and students at no charge. Techsis&ra® to users is
provided through scalehelp@ornl.gov.

Milestones:
Conduct semiannual training courses at ORNL, subject to sufficient enroliment
(Q1, Q3).
Provide ongoing responses to user technical questions via email and SCALE
electronic user notebook (Q1, Q2, Q3, Q4).
Provide a status of these activities in NCSP Quarterly Progress Répbri9%,

Q3, Q4).
ORNL AM Subtask 6 ($120K)

AMPX Development and Maintenance: Ensure the AMPX software is up-to-date and i
conformance with ENDF/B formats and procedures. In addition, the PUFF-IMamosar
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processing package, which is part of AMPX, is distributed by RSICC and the QIEEGRIata

bank for users producing covariance data libraries for radiation transpydesaWith the

release of PUFF-1V in Calendar Year 2006, ORNL has received requests faupsat,sand

the subtask provides for continued user support and updates to the software in current use. In
addition, the subtask provides for the development of enhancements to the AMPX saftware t
enable improved nuclear data processing capabilities in addition to providing rémrea

physics capabilities needed to support radiation transport methods development yses anal
(e.g., coupled energy/angle covariance data, continuous-energy adjointitapaéit.).

Milestones:
- Complete testing of AMPX procedures to produce unified continuous-energy data
libraries (i.e., single format for CENTRM and CE-KENO) for releagh ®CALE
6 (Q1).
Complete SCALE EXSITE GUI tool to execute AMPX and parse output,
streamline production, and testing of cross-section data libraries for SCM)E
Complete PUFF-1V covariance processing package and submit to RSICC (Q4).

ORNL AM Subtask 7 ($190K)
Cross-Section Library Production: Produce new and updated cross-section and codatianc
libraries for SCALE criticality safety analyses software.

Milestones:
Complete testing of ENDF/B-VII1.0 libraries for SCALE 6 release (Q1).
Produce and test the fine group (400+) ENDF/B-VII.O library for SCALE (Q4).
Produce and test the comprehensive covariance data library for SCALE that
includes approximate covariance data provided by Brookhaven National
Laboratory (BNL), LANL, and ORNL (Q4).
Process ORNL Nuclear Data NCSP evaluations (cross-section and covariance
data) for testing with SCALE for criticality safety applications (Q4)

ORNL AM Subtask 8 ($250K)

TSNUMANI-3D: Develop a new version of TSUNAMI-3D to give users access tdekible
geometry modeling capabilities of KENO-VI with a variable spatiatmfer coupling the
forward and adjoint calculations. Develop and test an approach for generating adjosinfluxe
Continuous Energy (CE) with KENO. Also, several improvements are planned to epti®iz
use of computational resources in the TSUNAMI versions of the resonance ddifigitedes.
Finally, this task will support ORNL’s participation in the OECD/NEA WPN&Bert group on
Uncertainty Analysis for Criticality Safety Assessment.

Milestones:

- Release optimized TSUNAMI resonance self-shielding codes to RSIEC (Q
Complete prototypic KENO V.a and KENO-VI TSUNAMI-3D with advanced
meshing schemes (Q4).

Develop and test adjoint approach in CE-KENO (Q4).
Participate in OECD/NEA WPNCS expert group on uncertainty analysis for
criticality safety assessment (Q4).
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ORNL AM Subtask 10 ($75K)

Using current needs as a guideline, identify approximately 100 to 200 lieat&riticality
Safety Benchmark Evaluation Project (ICSBEP) benchmark experipenygar (final range
will depend on complexity of the selected benchmarks) and work to generatedverifie
SCALE/KENO input models that accurately reflect the benchmark modeiptest from the
selected ICSBEP evaluations. Convert selected KENO inputs to SCALEAMUNputs and
generate TSUNAMI sensitivity data. Provide TSUNAMI sensitivity dd¢a and associated
input decks to the ICSBEP for distribution.

Milestones:
Identify approximately 100 to 200 benchmark experiments (Q1).
Provide verified SCALE inputs and ENDF/B-VI TSUNAMI data to ICSBEP for
distribution (Q4).

ORNL AM Subtask 11 ($30K)

Integrate the Validation Interpretation and Bias Estimation (VIBE) taolgogeveloped by
ORNL with the DICE database of ICSBEP benchmarks to allow DICE users litye tabi
identify, access, and visualize (plot) SCALE/TSUNAMI sensitivitysfile any selected energy
group structure, use sensitivity criteria to sort and filter the filedetotify experiments that best
match the application of interest, and access USLSTATS within VIBE to allowati®n of
biases through trending analysis with sensitivity data or any other DI@Ep#gars.

Milestones:
Provide VIBE tool for identifying applicable benchmarks based on TSUNAMI
data to OECD staff for inclusion with DICE (Q4).

FY 2010 through FY 2013

ORNL AM Subtasks 1 through 8
For ORNL FY 2010 through FY 2013, Subtasks 1, 2, and 3 description/scope are the same as FY
2009. The milestones vary by FY as follows:

Milestones (Subtasks 1 through 3):
Distribute new PUFF-IV software (FY 2010, Q4).
Distribute new SAMMY software (2010, Q4).
Distribute new VIM software (FY 2010, Q4).
Distribute AMPX software (FY 2011, Q4).
Distribute SCALE 6.1 and New SAMMY (FY 2012, Q4).
Distribute updated Nuclear Criticality Safety Slide Rule softwa¥eZ613, Q4).
Continue to distribute available and newly packaged software to the NCS
community requesters at prorated cost (<$600 per package) with distributisn total
provided in NCSP Quarterly Progress Reports (Q1, Q2, Q3, Q4).
Publish monthly newsletters to announce software updates, conferences, and
workshops (Q1, Q2, Q3, Q4).
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Continue software and information exchange with NEA databank and Japan’s
RIST to obtain software updates of relevance to NCSP and NNSA, approximately
10 to 5 software updates per year (FY 2010 - 2013, Q4).

Provide ongoing maintenance and update of RSICC electronic user notebooks for
MCNP and SCALE (FY 2010 - 2013, Q4).

Milestones (Subtask 4):

Complete user validation package with TSUNAMI sensitivity data files (pextiuc
under ICSBEP-03) for release with SCALE 6.1 (FY 2011, Q3).

Provide ongoing SCALE SQA maintenance activities (FY 2010 - 2013, Q4).
Release SCALE 6.1 to RSICC (FY 2011, Q4).

Complete initial version of automated verification tool and test suite for
SCALE/KENO regression testing (FY 2012, Q4).

Release SCALE 7 to RSICC (FY 2013, Q4).

Complete expansion of initial version of automated verification tool and test suite
for SCALE/KENO regression testing to exhaustively test virtually all
SCALE/KENO options (FY 2013, Q4).

Provide an annual SCALE maintenance report (FY 2010 - 2013, Q1).

Publish semiannual newsletters to users to communicate software updates, user
notices, technical advice, and training courses (FY 2010 - FY 2013, Q2, Q4).
Provide ongoing website maintenance: posting software updates for users to
download validation reports and other technical publications, training course
schedules and registration and provide status in NCSP Quarterly ProgpestsR
(FY 2010 - 2013, Q1, Q2, Q3, Q4).

Milestones (Subtask 5):
Provide semiannual training courses at ORNL, subject to sufficient ennbl{fFé
2010 - 2013, Q1, Q3).
Provide ongoing responses to user technical questions via email and SCALE
electronic user notebook (FY 2010 - 2013, Q1, Q2, Q3, Q4).

Milestones (Subtask 6):
Develop automated continuous-energy data library checking utility for ANMP
perform consistency checks on SCALE CE libraries (FY 2010, Q4).
Release AMPX cross-section processing package through RSICC and provide user
support (FY 2010, Q4).
Develop automated sequences for AMPX to produce CE and multigroup SCALE
cross-section libraries (FY 2011, Q4).
Release updated version of AMPX through RSICC (FY 2012, Q4).
Develop covariance capability for processing energy-angle covaatad¢FY
2013, Q4).
Release updated version of PUFF covariance processing package (FY 2013, Q4).
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Milestones (Subtask 7):
- Produce, test, and release ENDF/B-VII.x libraries (i.e., X represents leasas

of ENDF/B-VII library released by the National Nuclear Data Ce(i&DC)
with SCALE (FY 2010, Q4).
Produce, test, and release JEFF cross-section libraries for SCALE (FY 2011, Q4)
Produce, test, and release JENDL cross-section libraries for SCALEQEX,
Q4).
Produce and test ENDF/B-VIII cross-section libraries with SCALE ZBY3, Q4).

Milestones (Subtask 8)
- Release KENO V.a and KENO-VI TSUNAMI-3D with advanced meshing

schemes (FY 2010, Q4).
Implement adjoint capability in CE-KENO (FY 2010, Q4).
Participate in OECD/NEA WPNCS expert group on Uncertainty Analgsis f
Criticality Safety Assessment (FY 2010 - 2013, Q4).
Complete prototypic CE-TSUNAMI sequences for KENO V.a and KENO-VI.
(FY 2011, Q4).
Publish results of CE-TSUNAMI testing (FY 2011, Q4).
Complete improved prototypic version of CE-TSUNAMI (FY 2012, Q4).
Release CE-TSUNAMI (FY 2013, Q4).

FY 2010 through FY 2013

ORNL AM Subtask 9

Develop post-processing tools that will facilitate interpretation ofd&fa for use in assessing
range of applicability and estimating bias and bias uncertainty faraditiy safety evaluations.
The vision for the development of these tools is to improve the technical capabilésshof
component to provide a unified tool that has the flexibility and ease-of-use needhed by t
criticality safety community. The tool will be able to automaticallgsiethe best available
benchmarks; estimate the bias, bias uncertainty, and administrative madyprgaent the end-
user with a defensible approach for their criticality safety assggsms each new capability is
developed, documentation and training materials will be updated to reflect the ceost re
capabilities. This task also transitions the expertise of TSUNAMI developitom senior staff
to junior staff to provide for the sustainabildfthe TSUNAMI methodologies.

Milestones:
Develop a prototypic advanced TSUNAMI-IP with additional similarityecré
(FY 2010, Q4).
Develop a prototypic TSURFER that independently adjusts components of
experimental uncertainty (FY 2010, Q4).
Develop a prototypic USLSTATS with multiple types of normality tests and bias
and bias uncertainty calculations (FY 2010, Q4).
Release enhanced TSUNAMI-IP, TSURFER and USLSTATS (FY 2011, Q4).
Publish the coupled TSURFER/TSAR analysis using end-user applications (FY
2011, Q4).
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Develop a prototypic EXSITE GUI integrating capabilities of multiple amalys

tools into a seamless validation and nuclear data analysis toolset (FY 2011, Q4).
Publish a report documenting the theoretical basis for quantifying an
administrative margin (FY 2011, Q4).

Release an enhanced ExSITE GUI (FY 2012, Q4).

Develop prototypic software for quantifying administrative margin (FY 2012, Q4).
Publish an EXSITE analysis quantifying specific data needs (FY 2012, Q4).
Release the EXSITE GUI incorporating administrative margin quaattdic
techniques (FY 2013, Q4).

Publish a comprehensive and instructive end-to-end demonstration of criticality
safety evaluation methodology using end-user applications (FY 2013, Q4).

FY 2010 through FY 2013

ORNL AM Subtask 12
ICSBEP Enhancement Update models and data generated in previous years toastlimeent
features of SCALE/TSUNAMI and the most recent data libraries.

Milestone:
Provide improved inputs and TSUNAMI data for FY 2009 models that utilize
SCALE 6/TSUNAMI with ENDF/B-VII cross-sections (FY 2010, Q4).

For Subtasks 10, 11, and 12, FY 2010 through FY 2013, the description/scope and milestones are
the same as FY 2009. The target number of benchmarks for FY 2010 through 2013 will be

better established subsequent to completion of the FY 2009 effort. Additional outyear

milestones include the following:

Milestones:
Provide USLSTATS and further updated tools for accessing, interpreting, and
visualizing TSUNAMI data to OECD staff for inclusion with DICE (FY 2010,
Q4).
Integrate TSUNAMI tools with DICE based on current capabilities (FY 2010 -
2013, Q4).
Provide improved models and data by updating previously completed models to
the current version of SCALE/TSUNAMI, utilizing the most recent data idsar
(FY 2010 — 2013, Q4).
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2.1.3 Analytical Methods Budget

Analytical Methods Budget, Fiscal Years 2009 — 2013

LABORATORY FY($2K(;09 FY(;((;lO FY($2K(;11 FY($f812 FY($2K(;13
ANL $530 $540 $550 $560 $570
INL $100 $300 $400 $500 $600
LANL $1,150 $1,070 $1,100 $1,130 $1,150
LLNL $150 $155 $160 $165 $170
ORNL $1,735 $1,850 $1,910 $1,970 $2,030
TOTAL $3,665 $3,915 $4,120 $4,325 $4,52|P

2.2 Information Preservation and Dissemination

2.2.1 Program Element Description

The Information Preservation and Dissemination (IP&D) program elemesgrpes primary
documentation supporting criticality safety and makes this information avaitaititee benefit

of the technical community. The NCSP internet webditig(/ncsp.linl.goy is the central focal
point for access to criticality safety information collected under thE®@nd the gateway to a
comprehensive set of hyperlinks to other sites containing criticalityysafetmation resources.
Additional information about the IP&D vision and strategy can be found iNlig&ion and
Vision of the U.S. Department of Energy, Nuclear Criticality Safety Prodviarch 2008
document. A funding table is provided at the end of this program element section.

2.2.2 Approved Subtasks (FY 2009 through FY 2013)

FY 2009

Continue improving Atlantic Richfield Hanford (ARH-600) code and database in response t
beta test results. Complete documentation of CritView, and address anyadep@fA issues.
Complete peer review: models, inputs, analysis results, CritView apphicafdelease a
production version of the code for general use. Issue User's Guide for the productmmofersi
the code. Promote the new electronic version of CritView.
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Milestone:
Release production version of the code and user guide for general use through the
NCSP website (Q4).

FY 2010 through FY 2013

Maintain the ARH-600 code and database; respond to user queries and any erraratientifi
Consider expanding the scope to become a NCSP Electronic Handbook with multi-source input.

Milestone:
Provide status of ARH-600 activities in NCSP Quarterly Status Reports @1, Q
Q3, Q4).

Continue to assess/evaluate the viability of generating a criticalétysgiide for 55-gallon
waste drums. If viable, develop a guide describing standard model(s) for usealitg safety
evaluations that can be applied to broad class(es) of 55-gallon waste drums. €&heagliidbe
based on the EUG input and strive for consensus in approach.

Milestones:
Draft scope of guide provided to the NCSP Manager (Q2).
Draft guide distributed through the NCSP website (Q4).

FY 2010

Publish the 55-gallon drum guide.

Milestones:
Obtain EUG concurrence with the 55-gallon drum guide (Q2).
Issue the guide through the NCSP website (Q4).

LLNL IP&D SUBTASKS
FY 2009

LLNL IP&D Subtask 1 ($170K)

Operation and maintenance of the NCSP website: Monitor on-going operatiorspiostaly
operating system patches, perform daily backup of the Integral ExperimenissRdatabase,
upgrade web server software, perform monthly risk assessment requirétbdydyber security
policy, and maintain the computer operations.

Milestone:
Provide status reports of website activities in NCSP Quarterly PeoBegsorts

(Q1, Q2, Q3, Q4).
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LLNL IP&D Subtask 2 ($30)

Multimedia web-based training: Revamp the training web pages to provide DOH-IS3H09
Section VIII Continuing Training Requirements with an example of a training maddla@
multi-media streaming video feature. This subtask will utilize the LH83104 training

module as a starting point and the multi-media video will be added to support the maltimedi
web-base training.

Milestone:
Provide status reports of website training activities in NCSP QuaRsstyress
Reports (Q1, Q2, Q3, Q4).

LLNL IP&D Subtask 3 ($20)

Classified website: Study the feasibility of implementing a clieskifebsite at the LLNL
Closed Labnet with the appropriate authorization and the need-to-know accese wastsiied
nuclear data and benchmarks.

Milestone:
Provide a report on the feasibility of a classified website to the NCSP kfanag

(Q3).
FY 2010 through FY 2013

For LLNL FY 2010 through FY 2013, Subtasks 1 and 2 description/scope and milestones are the
same as FY 2009.

2.2.3 Information Preservation and Dissemination Budget

Information Preservation and Dissemination Budget (Fiscal Years 2009 — 2013) |

LABORATORY FY($f<(;09 FY($?810 FY($f<(;11 FY($?812 FY($f<(;13
o Eg $100 $100 $100 | $100
LLNL $220 $225 $230 $235 $240
TOTAL $397 $325 $330 $335 $340

2.3 Integral Experiments

2.3.1 Program Element Description

The Integral Experiments (IE) program element maintains a fundamepédiltiy for the
DOE/NCSP to be able to perform critical, subcritical, and fundamental pmys&surements,
within the limits of its resources, to address specific site needs on a pembiisis. This
program element also supports maintaining a fundamental nuclear materialsdhaagability
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which supports hands-on nuclear criticality safety training programs alodisather programs
for the DOE/NCSP and other government agencies. Additional information about tlygcaha
Methods vision and strategy can be found inNt&sion and Vision of the U.S. Department of
Energy, Nuclear Criticality Safety Prograimarch 2008 document. A funding table is provided
at the end of this program element section.

2.3.2 Approved Subtasks (FY 2009 through FY 2013)
INL IE SUBTASKS
FY 2009

INL IE Subtask 1 ($500K)

The Institut De Radioprotection et De Sdreté Nucléaire (IRSN) hést@uitan experimental
program, Matériaux Interaction Réflexion Toutes Epaisseurs (MIRTE), ichvitiiegral

reactivity characteristics of various structural materials willds¢ed in critical assemblies on the
APPARATUS B facility at the Commissariat a I'Energie AtomiqueAL#alduc Centre.

The MIRTE Program consists of about 20 subcritical approaches extrapolatitidab c
conditions using the neutron amplification method. A similar number of reproducibility
experiments will also be performed. Most configurations will be focused on itnberdaut

some will be reflected. Only low-enriched W(#.738% enriched uranium) water-moderated
rod arrays with thermal energy spectra will be constructed. The experinaaetbeen designed
such that the reactivity worth of the structural materials exceeds 4%. talntes in the
experimental l values are expected to be lower than 0.2%. The initial list of materials to be
tested include: large absorber screens of concrete, iron, nickel, lead, zircaliommum,
copper, and cast-iron; thin plates of iron, nickel, copper and titanium; and reflecteidhexpe
with aluminum and Si@(glass). Other materia{®n, Cr, MgO, NaCl) could be added to the
list in the future. DOE partnership on this project has also facilitatecdoadion in which U.S.
experimenters will have the opportunity to participate on these and/or othemexmuisti

Milestone:
Provide status reports in NCSP Quarterly Progress Reports (Q1, Q2, Q3, Q4).

INL IE Subtask 2 ($80K)

Support international experiments: Procurement and evaluation of new expeabmaosU.S.
facilities. Such experiments are supported through the NCSP only when Uitedaarie
unavailable to respond to specific DOE programmatic needs or when it is nblféasionduct
these experiments in U.S. facilities. When possible, LANL experimentg\van the
opportunity to participate in or observe experiments that are conducted abroad.

Milestone:
Provide status reports of international experiments in NCSP QuarterlyeBsogr
Reports (Q1, Q2, Q3, Q4).
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FY 2010 through FY 2013

INEL IE Subtask 1

The results of the IRSN MIRTE Program will be compiled and evaluated andzstwe with the
requirements of the ICSBEP. Release of the data will be restricteddedigmated

beneficiaries (including DOE and all DOE national laboratories) for upvensgears after
completion of the experiments. Evaluation of the data will likely extend into 2011; however, t
ICSBEP is prepared to accelerate this schedule if possible.

Milestone:
Milestones are the same as FY 2009.

For FY 2010 through 2013, Subtasks 1 and 2 description/scope and milestones are the same as
FY 2009.

LANL IE SUBTASKS
FY 2009

LANL IE Subtask 1 ($450K)

Critical Experiments Facility (CEF) Operational Support at the DeAgsembly Facility
(DAF): This subtask directly supports the infrastructure necessary to stupgrél
Experiment program element operations at the DAF. DAF operations require the sfippor
qualified and trained nuclear material handlers and operators. As the DAfRuegrtt evolve
and expand its operational status, facility maintenance and Technical Bafgtyements
surveillances need to be performed. Personnel will also need to be trained to gestam t
activities.

Milestones:
Update CEF operational staffing plan (Q1).
Provide status in NCSP Quarterly Progress Reports (Q1, Q2, Q3, Q4).

LANL IE Subtask 2 ($500K)

Conduct subcritical integral experiments at the DAF: Two subcritical expets are proposed

for FY 2009. See Appendix D for details. These experiments have been determined to be the
highest priority based on input from the NDAG and based on the list of approved experiments
from the GdT process.

Milestones:
- Conduct subcritical experiment withPu and varying thicknesses of polyethylene
in supporting Sandia National Laboratories (SNL) neutron multiplicity andrga
spectral data experiment proposed and approveddly i@ FY 2008. Provide
experimental documentation per ICSBEP Section 1 benchmark requirements. See
Appendix D for Milestones.
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Conduct subcritical integral experiment with a-Pu and Tungsten and provide
experimental documentation per ICSBEP Section 1 benchmark requirements. See
Appendix D for Milestones.

LANL IE Subtask 3 ($450K)

Maintain and train CEF team members: Crew chiefs and crewmembersriciiade in
experiments and operational activities at various U.S. and internationdidaciln addition,
this task will also support the development of a formal qualification and cdrtifigarogram for
NNSA approval in time to support FY 2010 CEF startup of critical assemblies.

Milestones:
Complete all 12 modules of the CEF crew member certification program (Q4).
Participate in training at Valduc and Sandia (Q4).
Provide status reports on all operator training and certification actiuitidlCSP
Quarterly Progress Reports (Q1, Q2, Q3, Q4).

LANL IE Subtask 4 ($400K)
Design and plan critical experiments to support FY 2010 and FY 2011. See Appendix D for
milestones.

LANL IE Subtask 5 ($125K)

Subcritical measurement data acquisition system upgrade: Upgradedinensts and data
acquisition system for the current experimental setup used to perform sabbetichmark
measurements. The upgrade will allow for the use of other neutron noise amalysigeritical
measurement techniques. Utilization of a list-mode data acquisition systdies the
application of multiple analysis techniques on the same set of data (i.e., parédysisain both
the frequency and time domain). Passive and active measurement technigoegpatéle
with the proposed data acquisition system. Thus, static and dynamic benchmadssdnie.

Milestones:
Fabricate electronics to interface Pulse Arrival-Time Recording Mddall
Mezzanine Card (PATRM/PMC) with the detection system and electron®)s (Q
Develop and validate software to use PATRM/PMC for data acquisition (Q3).
Develop and/or modify analysis software to use with list mode data file recorded
with PATRM/PMC (Q4).

FY 2010 through FY 2013

Future NCSP activities at the DAF include continuation of subcritical erpats, maintaining
the infrastructure necessary to handle Special Nuclear Materid\8)(@bluding job planning
and safety reviews/approvals, reestablishment of hands-on criticééity saining courses for
criticality safety engineers, and reestablishment of critigaéements using the critical
assembly machines. The ramp up in out-year funding reflects the return t@ série
machines and the expected increase in the number of integral measuremeats lleatarried
out at the DAF.
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LANL IE Subtask 1
The scope/description and milestone is the same as the second milestone in FY 20009.

LANL IE Subtask 2
The scope/description is the same as FY 2009. See Appendix D for milestones.

LANL IE Subtask 3
The scope/description is the same as FY 2009.

Milestones
Conduct training and dry runs in support of the Operational Readiness Review for
startup of the CEF (FY 2010, Q2).
Execute training and proficiency programs necessary to maintain egioifiof
operators (FY 2011 - 2013, Q4).

Provide status in NCSP Quarterly Progress Reports (Q1, Q2, Q3, Q4).

LANL IE Subtask 4
The scope/description is the same as FY 2009. See Appendix D for milestones.

LANL IE Subtask 5
The scope/description is the same as FY 20009.

Milestone:
Assess the PATRM/PMC data acquisition system functionality by performing
californium source driven measurements as well as measurements withreNM a
comparing results with previous subcritical benchmark experiments (FY 2010,

Q4).

LANL IE Subtask 6
Design a new horizontal split table assembly.

Milestones
Deliver the conceptual design of a new horizontal split table assembRQEY,
Q4).
Deliver the preliminary design of a new horizontal split table (FY 2012, Q4).
Deliver the final design of a horizontal split table (FY 2013, Q4).

LANL IE Subtask 7
Conduct hands-on criticality safety training.

Milestones:
Develop criticality safety training (FY 2010, Q3).
Conduct eight hands-on training classes per year (FY 2011, 2013, Q1, Q2, Q3,
Q4).
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LANL IE Subtask 8
Design a new solution assembly.

Milestones:
Deliver the conceptual design of a new solution assembly (FY 2010, Q4).
Deliver the preliminary design of a new solution assembly (FY 2012, Q4).
Deliver the final design of a new solution assembly (FY 2013, Q4).

ORNL IE SUBTASKS
FY 2009

ORNL IE Subtask 1 ($150K)

Integration of TSUNAMI tools with the AT process: Experiment designs designated by NCSP
Program manager will be optimized within known constraints to maximizéasityito targeted
applications. Benefits of modifying designs beyond known constraints will befiddras they

are revealed by utilization of TSUNAMI in the optimization process.

Milestones:
Provide a report documenting TSUNAMI analysis for requested preliminary
experiment designs to the NCSP Manager (Q3).
Provide a report documenting TSUNAMI analysis of final experiment designs to
assure intended applicability to the NCSP Manager (Q4).

ORNL IE Subtask 2 ($40K)

Integration of TSUNAMI tools with the QT process: Document work and provide as-built
TSUNAMI data for completed experiments selected by the NCSP Progearagdr. These data
will be provided to the ICSBEP evaluator.

Milestone:
Provide a report documenting TSUNAMI analysis of completed experiments to the
NCSP Manager (Q4).
FY 2010 through FY 2013
For ORNL FY 2010 through FY 2013, Subtasks 1 and 2 description/scope and milestones are the
same as FY 2009.
SNL IE SUBTASKS
FY 2009
SNL IE Subtask 1 ($50K; assumes $310K in Office of Nuclear Energy, Science and

Technology funding)
Initiate the seven percent critical experiment.
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Milestones:
Complete the Restart of the Sandia Pulsed Reactor Facility CriticaliEeoe
capability (Q1)
Perform detailed 7uPCX planning (Q1, Q2).
Execute critical experiments for one fuel element pitch (Q3, Q4).

FY 2010

SNL IE Subtask 1
Finish the seven percent critical experiment.

Milestones:
Complete the critical experiments (Q1, Q2).
Analyze and document the experiments (Q3).

FY 2011 through FY 2013

Conduct high priority critical experiments as directed by the NCSP Managlestdies are to
be determined in the future.

2.3.3 Integral Experiments Budget

Integral Experiments Budget (Fiscal Years 2009 — 2013) \

| ABORATORY F\(($%<(;09 F\E$2K<;10 F\((ﬁgll F\E$2K<;12 F\(($%<(;13
INL $580 $500 $0 $0 $0
LANL $1,925 $2,500 $3,300 $3,400 $3,50
ORNL $190 $195 $205 $210 $220
SNL $50 $415 $420 $425 $430
TOTAL $2,745 $3,610 $3,925 $4,035 $4,15

2.4.1 Program Element Description

2.4 International Criticality Safety Benchmark Evaluation Project

The purpose of International Criticality Safety Benchmark Evaluatior&r@CSBEP) is to:

(1) identify and evaluate a comprehensive set of criticality sad¢dted experimental
benchmark data; (2) verify the data, to the extent possible, by reviewingabagd
subsequently revised documentation, and by talking with the experimenters or indiwidaals
are familiar with the experiments or the experimental facility; y@Juate the data and quantify
overall uncertainties through various types of sensitivity analysespi@ile the data into a
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standardized format; (5) perform sample calculations using standatdltyitsafety codes and

data; and (6) formally document the work into a single source of verified, extgnsres

reviewed benchmark data. Additional information about the ICSBEP vision and sttateg

found in theMission and Vision of the U.S. Department of Energy, Nuclear Criticality Safety
Program March 2008 document. A funding table is provided at the end of this program element
section.

A small group (six to eight members) of criticality safety, integraasurement, and nuclear data
experts was established (June 2009) to review available experimental data ethdnbas
community needs, set future benchmark priorities. The group planned and prioritized U.S.
funded benchmarks for five years. Specific data are considered “high-pramdyére included
in the plan if they fill immediate criticality safety needs, fill gapshe ICSBEP integral
benchmark database, are recently generated U.S. funded data (including dateden¢side
the U.S.), continue or enhance foreign collaboration, are expected to be of benchrigtlogua
maintain U.S. capability by fostering next-generation participation. ddtrof this effort, a
prioritized list of benchmarks, is given in Appendix C. Currently specified in Appéhds
evaluation of seven experimental series per year. The actual numberimgitely depend on
the cost of each evaluation. The prioritization process is now an integral part@SBEeP
planning effort.

2.4.2 Approved Subtasks (FY 2009 through FY 2013)
INL ICSBEP SUBTASKS
FY 2009

INL ICSBEP Subtask 1 ($1,000K)

Maintain the ICSBEP Infrastructure: ICSBEP Infrastructure iresyatoject management,
project administration, independent peer review and technical editing, graghjeraject
meeting organization, publication costs, travel for selected participants e/boraributing
evaluations, internet site upgrades and maintenance, minimal support for the Redsratidh
and others, and participation in other NCSP activities.

Milestones:
Hold Benchmark Prioritization Meeting (Q1).
Conduct annual ICSBEP Technical Review Group Meeting (Q3).
Publish thdnternational Handbook of Evaluated Criticality Safety Benchmark
Experiment4Q4).

INL ICSBEP Subtask 2 ($730K)

Support National Laboratory/Site/Institute Participation: Laboratartigypation includes data
evaluation; internal peer review; limited independent peer review; arBHE $heeting
preparation, participation, and travel by participants at each of seven nalworaltbries or
sites: INL, LANL, LLNL, ORNL, ANL, SRNL, and the Hanford Site. SNL anelttss
Laboratory also participate at their own expense. Participation by non-Uitbtéssthat are
funded through the ICSBEP are included in this task.
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Milestone

Milestones are the same as INL ICSBEP Subtask 1.

2.4.3 International Criticality Safety Benchmark Evaluation Project Budget

International Criticality Safety Benchmark Evaluation Project Budget

(Fiscal Years 2009 — 2013)

FY 2009 | FY 2010 | FY 2011 | FY 2012 | FY 2013
LABORATORY ($K) ($K) ($K) ($K) ($K)
INL $1,730 $1,850 $1,900 $1,950 $2,00

2.5 Nuclear Data

2.5.1 Program Element Description

The Nuclear Data (ND) program element includes the measurement, evalestiog, and
publication of neutron cross-section data for nuclides of high importance to nutleality
safety analyses. The NCSP continues to improve coordination of Nuclear DatadtiNidies
by fostering a strong collaborative effort among all of our national and ititarabresources in
this highly-technical area. The objective is to solve the highest priority Bifdgmns relevant to
criticality safety in a timely manner. This program element is dasémtthe NCSP because it
provides the nuclear cross-section data required by the AM program elefaelitional
information about the ND vision and strategy can be found iMikgion and Vision of the U.S.
Department of Energy, Nuclear Criticality Safety Progrdnarch 2008 document. A funding
table is provided at the end of this program element section.

2.5.2 Approved Subtasks (FY 2009 through 2013)
ANL ND SUBTASKS
FY 2009

ANL ND Subtask 1 ($240K)

Data testing and validation has proven essential to improvements in neutron evaludibans. A
will utilize a validation suite of (primarily ICSBEP) benchmarks in supportefdata validation
effort for ENDF/B-VII. Emphasis will be on testing and reporting perforoeaof priority
evaluations identified by the NDAG (e.§*%Pu, Ni, Cr, Mn and other structural and reflector
materials, and thermal scattering data). The priority in FY 2009 will bentince to process

and data test newevaluations developed for ENDF/B-VII.1, document their performance, and
feedback results to the NDAG and the CSEWG.

Milestones:
Provide reports to NDAG and CSEWG (Q1, Q3).
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Participate as ENDF representative in the OECD/NEA WPEC annual maating
various subgroup activities, including the High-Priority Request List (Q3).
Participate in ND meetings (including support succession of chairs of CSEWG
Measurements and Validation Committees, member CSEWG Executive
Committee, and chair CSEWG Covariance Committee (Q4).

Document additional capability to produce covariance evaluations for ENDF (Q4)

ANL ND Subtask 2 ($25K)
Support the @ T process to ensure proper planning and execution of integral experiments.

Milestone:
Report status in NCSP Quarterly Status Reports (Q1, Q2, Q3, Q4).

FY 2010 through FY 2013

For ANL FY 2010 through FY 2013, Subtasks 1 and 2 description/scope and milestones are the
same as FY 2009.

FY 2009

BNL ND Subtask 1 ($235K)

Provide technical support to the NCSP.

Milestones:
- Ensure that NCSP produced ND are processed, reviewed, and included in the U.S.
ENDF/B (Q1, Q2, Q3, Q4).
Transfer neutron resonance evaluation know-how from S. Mughabghab to new
staff member (Q4).
Develop resonance covariance module using uncertainty information from the
Atlas of Neutron Resonances (Q4).

FY 2010

Provide technical support to the NCSP.

Milestones:
- Ensure that NCSP produced ND are processed, reviewed, and included in the U.S.
ENDF/B (Q1, Q2, Q3, Q4).
Refine neutron resonance know-how transferred from S. Mughabghab to new staff
member (Q4).
Improve the resonance covariance module with extended use of uncertainty
information from the Atlas of Neutron Resonances (Q4).
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FY 2011 through FY 2013

For BNL FY 2011 through FY 2013, Subtask 1 description/scope and milestones are the same a
FY 2010.

INL ND SUBTASKS
FY 2010

INL ND Subtask 1
Procurement of Targets: Highly puf&Pu and*Pu material.

Milestone:
Manufacture targets (Q2).

INL ND Subtask 2

Conduct the Measurement Program: Differential measurements areasustiyquire
substantial infrastructure. In order to reduce the cost per measured nudidecessary to
establish a measurement program that can function, uninterrupted for severalAsga
primary option, a 36-month program is proposed beginning this FY.

Milestone:
Initiate measurement 6f%Pu (Q4).

FY 2011 through 2012

INL ND Subtask 2
Continue the measurement program.

Milestones:
Complete’**Pu measurements (FY 2011, Q4).
Analyze®**%Pu data and deliver to BNL for evaluation (FY 2012, Q1).
Complete®*®Pu measurements (FY 2012, Q2).
Analyze**%Pu data and deliver to BNL for evaluation (FY 2012, Q4).

LANL ND SUBTASKS

Refer to Appendix D for the FY 2009 through 2013 schedule, milestones and deliverables
associated with specific nuclear data measurement, evaluation, and prblicat

FY 2009

LANL ND Subtask 1 ($490K)
Provide ND evaluation support.
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Milestone:
Incorporate improved theoretical treatment of three-body breakup channels in the
EDA code (Q4).

LANL ND Subtask 2 ($25)

Explore the possibility of using Los Alamos Neutron Science Center (LANSCZPyécision
Differential Cross-Section Measurements. Meet with colleagues@BML and elsewhere to
learn the details of the NCSP differential cross-section measuremerdmrogyuirements and
current capabilities at Oak Ridge Electron Linear AcceleratoiHGH.

Milestone:
Participate in NDAG and represent NCSP in LANSCE development (Q4).

FY 2010

LANL ND Subtask 1
Provide ND evaluation support.

Milestone:
Make code improvements to MCGNASH and KALMAN that address methodology
for assigning high-fidelity uncertainties (covariances) to crossesecalculations

(Q4).

LANL ND Subtask 2

Develop a plan, in collaboration with colleagues at ORELA, to field the negesgzeriments at
the upgraded WNR and how to best leverage available systems and expertisathldeteator
system upgrade recommendations, if appropriate. The plan will provide the NGSPweble
option plan for their vision to sustain world-class expertise and capabilities toucdhi
improve measured differential cross-sections.

Milestone:
Develop a documented plan, including milestones and budgets, to carry out NCSP
differential cross-section measurement program at LANSCE — WeaponsiNeut
Research (LANSCE/WNR) (Q4).

FY 2011 through 2013

LANL ND Subtask 1
Provide ND evaluation support as delineated in Appendix D.

LANL ND Subtask 2

Continuation of this subtask is dependent on the disposition of ORELA, progress on LANSCE
refurbishment, and other outcomes well outside this individual task. However, asoasufiut
these issues becomes clear with time, specific FY 2011 through FY 2013 miemtoneudgets

(if any) will be prepared. The work in FY 2009 and FY 2010 enables preparation for whatever
circumstances occur in FY 2011 and beyond.
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ORNL ND SUBTASKS

Refer to Appendix D for FY 2009 through 2013 for schedule, milestones, and deliverables
associated with specific nuclear data measurement, evaluation, and prblid4iestones not
contained in Appendix D are delineated below.

FY 2009

ORNL ND Subtask 1 ($700K)

Cross-Section Measurements: Perform differential resonance-regisrsecisn
measurements of high-priority nuclides needed for nuclear criticaliyysamalyses.
Measurements will be performed at a facility(ies) with demonstraeasurement capabilities in
the resonance region. NCSP resonance region cross-section measurernieatsesibrmed in
accordance with the differential ND measurement options recommendegdonseso NDAG
Tasking 2007-03. Beginning in FY 2009, ORNL will initiate activities needed to perform
collaborative resonance-region measurements at facilities such agerfsti Reference
Materials and Measurements (IRMM) and Rensselaer Polytechnic igiiBt). At the
projected measurement funding level in FY 2009, ORNL should be able to use the ORELA
facility to measure the tungsten isotopes identified in Appendix D; however hsiiidanned

out year funding reduction, there will be increasing reliance upon domestic anctioteal
collaborations to complete NCSP measurements. In addition, the NDAG hasadentif
differential measurement needs for thermal scattering moderators. @mRNgursue emerging
international collaborative measurement opportunities with the Argentina Nahitmmaic

Energy Commission, Bariloche, Argentina which has demonstrated capalmlithsstt
measuring coupled energy-angle data for thermal scattering and pigptheimal evaluations.
In FY 2009 and FY 2010, ORNL will work to establish international collaborations to
demonstrate a new thermal scattering measurement and evaluationityapadildress NCSP
thermal moderator data needs.

Milestones:
Provide status of international collaboration/subcontracts as needed to complete
out-year NCSP measurements (e.g., IRMM, Argentina National Atomic ¥nerg
Agency, etc.) in NCSP Quarterly Progress Reports (Q1, Q2, Q3, Q4).
Participate in RPI measurements of Gd and Dy (Q2, Q3).

ORNL ND Subtask 2 ($330K)

SAMMY Nuclear Modeling: Develop and maintain analysis capabilitiesi®SAMMY
software that is an essential computational tool used to analyze measurad Ni2are
resonance-region cross-section evaluations with covariance data. As paisobtask, the
nuclear modeling specialist performs ongoing maintenance, capabilitgpuempents, and
software training for the SAMMY software. With the retirement of thefomg SAMMY
developer, ORNL will implement the SAMMY transition plan to develop the next gemera
SAMMY expert. In addition, the SAMMY analysis software will be enhanced toner
improved resonance parameter analyses needed to support NCSP evaluation efforts.
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Milestones:
Provide bi-annual updates to SAMMY software to support NCSP data evaluation
efforts and needs (Q2, Q4).
Deliver new SAMMY package to RSICC (Q4).
Provide a final report on implementation of the SAMMY transition plan to the
NCSP Manager (Q4).
Implement an improved Unresolved Resonance Region (URR) covariance analysis
methodology (Q4).

ORNL ND Subtask 3 ($750K)

Nuclear Data Evaluation: Utilize information from differential meaments, integral
measurements, and nuclear modeling codes to develop improved data evaluations with
covariance data for distribution with the ENDF/B file system. Furthesnibe development of
new cross-section evaluations is most efficiently accomplished by interaleind domestic
collaborations, through participation in CSEWG activities, NDAG activiaesl international
working groups sponsored by the International Atomic Energy Agency (IAEA) ar@BEG®.
ORNL will perform cross-section analyses to produce resonance-regiaatwmas that will be
combined with high-energy cross-section evaluations obtained through collaboratlons wi
LANL and international research institutions such as IRMM, IAEA, etc. Bwgg in FY 2009,
ORNL will initiate and lead an international WPEC subgroup to provide technical
recommendations for improving the unresolved region.

Milestones:
- Participate in the NDAG meetings (Q1, Q3).

Participate in the OECD/NEA WPEC nuclear subgroup activities, annuéhgnee
(Q3).
Obtain high-energy cross-section evaluations with covariance daffoi°Ni,
>2Cr, and™*Cr from IAEA collaboration (Note: not reflected in Gantt charts) (Q4).
Initiate and chair the WPEC subgroup to improve URR analysis methodology
(Q4).
Complete an investigation of Single Level Breit Wigner unresolved resenanc
evaluation for*U and®*®U relative to possible improved URR analysis
methodology (Q4).
Participate in the CSEWG meeting and chair the ENDF/B formats db@emi
(Q4).
Provide status report of international collaboration/subcontracts as needed to
complete out-year NCSP measurements (e.g., IRMM, Argentina NationalcAtom
Energy Agency, etc.) in NCSP Quarterly Progress Reports (Q1, Q2, Q3, Q4).

ORNL ND Subtask 4 ($20K)

The NCSP plans to investigate resonance region measurement options in the elghisORE
not available to perform cross-section measurements. Inthe U.S., LANL anteRRba
facilities that could be utilized in the future provided upgrades are made to ersalblanee
region capture and transmission measurements throughout the keV region. In FYQAINDAN
Subtask 2 will provide support for LANL to develop a plan in consultation/collaboration with
ORNL to upgrade WNR to perform resonance region measurements. In addition, RPI has
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identified specific upgrades that can be performed to enable capture meagsréhroughout

the keV region (documented in response to NDAG Tasking 2007-03). ORNL Subtask 4 will
enable ORNL to provide the requisite interface consultation support as neededlt@ahé/or
RPI to facilitate planning for possible measurement capability upgradesrateispective
facilities.

Milestone:

Issue a letter report to the NCSP Manager documenting work with LANL and/or
RPI1 on resonance region measurement improvements (Q4).

FY 2010 through FY 2013

For ORNL 2010 through FY 2013, the subtask description/scope remains the same as FY 2009.
Milestones associated with specific nuclear data measurement, exrglaat publication are
delineated in Appendix D. Additional outyear milestones are delineated below.

ORNL ND Subtask 1

Milestone:
Complete a plan to establish fission and scattering (energy and angiegnes
region measurement capability to address NCSP nuclear data needs (FY 2013, Q4)

ORNL ND Subtask 2

Milestones:
Through collaboration with CEA, implement new URR analysis methodology to
improve NCSP resonance evaluations (FY 2010, Q4).
Deliver updated SAMMY package to RSICC (Q4).

ORNL ND Subtask 3

Milestones:
- Attend NDAG meetings (Q1, Q3).
Attend OECD/NEA WPEC nuclear subgroup activities, annual meeting (Q3).
Prepare draft recommendations for new URR methodology and implementation in

ENDF/B (FY 2010, Q4).

Attend CSEWG and WPEC meetings (Q4).
RPI ND SUBTASKS
FY 2009

RPI ND Subtask 1 ($182K)
Conduct measurements of isotopically enriched metallic samples of Gd and Dy.
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Milestone:

Detailed milestones are contained in Appendix D.

FY 2010

RPI ND Subtask 2

Complete the SAMMY analysis.

Milestones:

Complete SAMMY analysis on Gd sample (Q2).
Complete SAMMY analysis on Dy sample (Q3).
Provide a report to the NCSP Manager and a publication describing the
measurements, data reduction, SAMMY analysis and results (Q4).

FY 2011 through FY 2013

Additional work at RPI depends on success of FY 2009 through FY 2010 work and the outcome

of alternative differential ND measurement option studies.

2.5.3 Nuclear Data Budget

Nuclear Data Budget (Fiscal Years 2009 — 2013)

LABORATORY FY($%<(;09 FY($?810 FY($%<(;11 FY($?812 FY($%<(;13
ANL $265 $270 $275 $280 $285
BNL ] soss $240 $250 $260 | $270
INL $0 $840 $850 $850 $850
LANL $515 $530 $540 $550 $560
ORNL $1,800 $1,800 $1,820 $1,840 $1,86p
RPI $182 $30 $0 $0 $0
TOTAL $2,997 $3,710 $3,735 $3,780 $3,82|P

2.6 Training and Education

2.6.1 Program Element Description

The Training and Education (T&E) program element will continue to offer handisaining
courses as needed by DOE and identify and develop training needs and resourcesvinegieca
no suitable materials exist. The primary purpose of the T&E element isritainahe technical
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capabilities of criticality safety professionals and provide for thaitrgiand education of people
entering the criticality safety discipline from related scienfiids. Additional information
about the Training and Education vision and strategy can be foundhhgsien and Vision of
the U.S. Department of Energy, Nuclear Criticality Safety Progiarch 2008 document. A
funding table is provided at the end of this program element section.

2.6.2 Approved Subtasks (FY 2009 through FY 2013)
ANL T&E SUBTASKS
FY 2009

ANL T&E Subtask 1 ($52K)
Develop two additional Nuclear Criticality Safety Engineer TraifGSET) modules that will
be posted on the NCSP website as a training resource for the complex.

Milestones:
Develop a tutorial for use of the DICE system to query the ICSBEP dataligse (Q
Develop a module on burnup credit for criticality safety (Q4).

FY 2010 through FY 2013

Each year two new NCSET modules in traditional format or one advanced multiioraciz
module will be completed and posted to the NCSP website. Suggestions for topics for new
modules are solicited each year from the user community, but the current praogtasetiites:
criticality accident analysis techniques and comparison to historicakewatairial on subcritical
measurements technigues and use of subcritical measurements as validatiomitbesnemu
advanced fuel cycle criticality safety issues. Milestones arecshi tdetermined.

LLNL T&E SUBTASKS
FY 2009

LLNL T&E Subtask 1 ($400K)

Continue to offer a unique “hands-on” criticality safety training cours®@EE practitioners and
workers who handle SNM. This established training course received the “Awdrelciamical
Excellence” from the American Nuclear Society at its national mg&ti November 2006. The
training consists of several academic and experimental modules designeet thertraining
and qualification requirements of DOE-STD-1135-99. A complete course description is
available at: http://ncsp.linl.gov/HS3201/CritClass_Descript.html. Thessedanay be tailored
to the interests of special groups with the concurrence of the NCSP Manager.

Milestones:

Provide a class schedule for NCSP Manager approval (Q1).
Conduct eight classes in accordance with the approved schedule (Q1, Q2, Q3, Q4).
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FY 2010 through FY 2011

LLNL T&E Subtask 1
Scope and milestones are the same as FY 2009.

LLNL T&E Subtask 2

Develop and experimentally demonstrate tutorials on two subcritical noikeasghamely, the
Feynman variance-to-mean method and pulse die-away method using existinglsreter
equipment.

Milestones:
Complete tutorial documentation (FY 2010, Q4).
Conduct tutorials (FY 2011, Q3).

FY 2011 through 2012

LLNL T&E Subtask 3
Transfer equipment for these courses to DAF by 2012.

Milestones:
Prepare materials for shipment (2011, Q4).
Ship materials to DAF (2012, Q4).

ORNL T&E SUBTASKS
FY 2009

ORNL T&E Subtask 1 ($150K)
Manage the collaborative development for the planning, designing, and suggestedrsgii@duli
the multi-faceted and phased NCSP training program.

Milestone:
Provide a written report on a consensus design for a comprehensive NCSP training
program for criticality safety engineers, facility managers, igo@'s and
fissionable material handlers to the NCSP Manager (Q4).

FY 2010

ORNL T&E Subtask 2

Design four consolidated pilot education and training classes at sites @lligp&on (e.g., SNL
water lattice critical experiment, CEF metal systems, CEA Vadldion systems, etc.) as
appropriate. Curricula should include, as a minimum, the following:

Nuclear theory

Calculational methods
Critical experiments, accidents, data, and emergency preparedness
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Standards, regulations, orders, and guides, including the Price-Anderson
Amendments Act

NCS evaluations, safety analysis, control, and risk assessment
Criticality accident causal factors and analysis, alarm, and detection
Accountability and non-destructive analysis, practices, and reliability
Hands-on experimental training

Processes and facility education, training, and observation/tours
Personnel responsibilities

Integrated Safety Management and NCS

Milestones:
Complete preliminary site-consolidated training program design (Q1).
Conduct preliminary program design peer review (Q2).
Publish site-consolidated training program plan (Q2).

FY 2011

ORNL T&E Subtask 3
Initiate pilot training and refine and extend education and training classes

Milestones:
Initiate the first of 4-per-year on-site consolidated training prog(&3.
Complete the fourth of 4-per-year training programs (Q4).

FY 2012 and FY 2013

ORNL T&E Subtask 4
Provide four comprehensive education and training classes each year.

Milestones:
Initiate the first of 4-per-year revised training modules (FY 2012, Q1).
Complete the fourth of 4-per-year revised training modules (FY 2012, Q4).
Maintain 4-per-year education and training modules in concert with on-site
operations-familiarization training programs (Q4).

SNL T&E SUBTASKS
FY 2009

SNL T&E Subtask 1 ($285K)

Sandia-specific classroom training necessary for the CEF operatorticgpata in Sandia
critical experiment operations will be developed and delivered. The facipghbdity will be
maintained by operating a minimum of one critical experiment per quarkf.oferators will
be invited to participate to the maximum extent possible in all critical expets conducted in
the Sandia facility.
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Milestones:
Develop Sandia-specific CEF operator training documentation (Q1).
Qualify CEF operators to participate in Sandia critical experiments (Q4)
Maintain facility capability and report status in NCSP Quarterly RssyReports

(Q1, Q2, Q3, Q4).
FY 2010 through FY 2013

For SNL FY 2010 through FY 2013, subtask scope transitions from CEF operator training to
general NCSP hands-on criticality safety training. The milestaedsted below.

Milestones:
Support NCSP hands-on training (Q1, Q2, Q3, Q4).
Maintain facility capability (Q1, Q2, Q3, Q4).

2.6.3 Training and Education Budget

Training and Education Budget (Fiscal Years 2009 — 2013) |

LABORATORY F\(($f<(;09 F\Eﬂ:glO FY($f<(;11 F\£$?812 FY($f<(;13
ANL $52 $54 $56 $58 $60
LLNL $400 $512 $675 $150 $0
ORNL $150 $400 $420 $440 $460
SNL $285 $260 $265 $270 $275
TOTAL $887 $1,226 $1,416 $918 $795

3.0 Nuclear Criticality Safety Program Support

The NCSP Manager is supported by several groups of criticality safetyte These groups

are described in this section. Complete information about these groups (membersiep, cha
taskings, etc.) can be found on the NCSP website. A funding table is provided at the end of this
section.

3.1 Criticality Safety Support Group
The CSSG is comprised of recognized criticality safety experts frofa @fices and contractor
organizations. The primary function of the CSSG is to provide operational and technical

expertise to the DOE through the NCSP Manager. The CSSG also provides the NC§& Mana
with technical reviews of orders, standards, rules and guides issued by DOd tretatBcality
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safety. In addition, the CSSG responds to requests from the NCSP Manager for iofgrmat
technical reviews, and evaluations of criticality safety issues througi®abmplex.

3.1.1 Approved Subtask (FY 2009)

The CSSG is the only group that receives budget support for all of its contrantbersg8
CSSG contractor members x $45K/members + $20K for the CSSG Chair + $20K for the CSSG
Deputy Chair).

3.2 Nuclear Data Advisory Group

The NDAG, through making recommendations to the NCSP Manager, enhances the ttoordina
of the NCSP ND element work program with current and future DOE needs and prdmotes t
integration of this work program with other elements of the NCSP. The NDAG Coeives

some funding to support his management of the NDAG. This is included in the budget table at
the end of the section.

3.3 Criticality Safety Coordinating Team

The CSCT is the group of federal staff providing line oversight for criticsédifgty at the field
level. The NCSP Manager is the Chair of the CSCT. The CSCT members at thigcete of
ensure that the contractors implement DOE criticality safety oeshetstandards in their role as
individual line management safety oversight. They also have a pivotal role toplay i
understanding the technical infrastructure needs at the site level thaf 8#& povides. The
primary function of the CSCT is to ensure uniformity of criticality safety ranog and
compliance throughout all the sites. They form the cadre of federal ciytisalety subject
matter experts and will also assist the site office managers and heaggquatt monitoring
criticality safety programs through site assistance visits. Thenecafunded subtasks for the
CSCT.

3.4 End-User Group

The EUG consists of contractor nuclear criticality safety persoomaked to advise the NCSP
Manager on infrastructure needs of criticality safety practitiomedsto provide feedback on the
products of the NCSP. The EUG patrticipation in the NCSP improves efficiency ofiopgrat
and enhances safety by ensuring the deliverables are useful and implemeFabéeare no
funded subtasks for the end users.
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3.5 Criticality Safety Program Support

NCSP Support Activities (Fiscal Years 2009 — 2013)

FY 2009 | FY 2010 | FY 2011 | FY 2012 | FY 2013
($K) ($K) ($K) ($K) ($K)
CSSG $400 $400 $400 $400 $400
NDAG Chair (ANL) $25 $26 $27 $28 $29
TOTAL $425 $426 $427 $428 $429
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ANL

BNL

Fluor Hanford

INL

Appendix A

Nuclear Criticality Safety Program Task Managers

Richard McKnight

Argonne National Laboratory
9700 South Cass Avenue
Argonne, IL 60439

Telephone:  630-252-6088
Facsimile: 630-252-4500
E-Mail: rdmcknight@anl.gov

Pavel Oblozinsky

National Nuclear Data Center
Building 197D

P.O. Box 5000

Brookhaven National Laboratory
Upton, NY 11973-5000
Telephone: 631-344-2814
Facsimile: 631-344-2806
E-Mail: oblozinsky@bnl.gov

Raymond Puigh

Fluor Government Group

P.O. Box 1050

MSIN T5-54

Richland, WA 99352

Telephone:  509-376-3766
Facsimile: 509-373-2752

E-Mail: Raymond.Puigh@rl.gov

J. Blair Briggs

Idaho National Laboratory
2525 North Fremont

P.O. Box 1625

Idaho Falls, ID 83415-3860
Telephone:  208-526-7628
Facsimile: 208-526-2930
E-Mail: |.briggs@inl.gov
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LANL

LLNL

ORNL

RPI

SNL

Robert Margevicious

Los Alamos National Laboratory
P.O. Box 1663

Los Alamos, NM 87545

Telephone:  505-606-0109
Facsimile: 505-665-5931

E-Mail: margevicious@Ianl.gov

David Heinrichs

Lawrence Livermore National Laboratory
P.O. Box 808

Mail Stop 198

7000 East Avenue

Livermore, CA 94551-0808

Telephone: 925-424-5679

Facsimile: 925-423-2854

E-Mail: heinrichs1@IInl.gov

Cecil Parks

Oak Ridge National Laboratory
P.O. Box 2008

Oak Ridge, TN 37831-6170
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Appendix B
Work Authorization Statements for
Nuclear Ciriticality Safety Program Funding for Execution Year (FY 2009)
Provided to the NA-17 Budget Office in September 218

Tasks: Analytical Methods, Nuclear Data, Training and Education, and the
Criticality Safety Support Group
Argonne National Laboratory (ANL): $937K

Funds are provided to ANL to continue supporting analytical methods and associated cross
section processing codes, and Nuclear Data activities, including chthieitduclear Data
Advisory Group, and development of Nuclear Criticality Safety Engineenifga(NCSET)
modules as delineated in the Nuclear Criticality Safety Program (NEI$& Year Plan dated
September 2008, or as directed by the NCSP Manager. Funds are also provided figrtbleairi
Criticality Safety Support Group (CSSG) as it provides technical support to {88 Ntanager
regarding planning and execution of the NCSP. With approval of the NCSP Mana@z836Ge
may also provide technical assistance to other Department of Energy @D@BOE

Contractor organizations. Quarterly reports on the status of all tasks shall lokeg@rovihe
NCSP Manager no later than the last day of the month following the end of the quarter.

ANL POC: Richard McKnight (630-252-6088)
DOE POC: Jerry McKamy, NNSA (301-903-8031)

Task: Nuclear Data
Brookhaven National Laboratory (BNL): $235K

Funds are provided to BNL to continue Nuclear Data support including shepherding new data
evaluations through the Cross Section Evaluation Working Group process and subsequent
publication of these data in the United States Evaluated Nuclear Datadfiidetring technical
skills to the next generation; and improving the BNL covariance model as detinedhe

Nuclear Criticality Safety Program (NCSP) Five-Year Plandi&eptember 2008, or as directed
by the NCSP Manager. Quarterly reports on the status of all tasks shall begtowite NCSP
Manager no later than the last day of the month following the end of the quarter.

BNL POC: Pavel Oblozinsky (631-344-2814)
DOE POC: Jerry McKamy, NNSA (301-903-8031)

Task: Information Preservation and Dissemination
Fluor Hanford: $177K

Funds are provided to Fluor Hanford for the continued revision of ARH-600 and continuation of
the 55 gallon drum study as delineated in the and Nuclear Criticality Safgaf (NCSP)
Five-Year Plan dated September 2008 or as directed by the NCSP Manager.lyQepdds

on the status of all tasks shall be provided to the NCSP Manager no later than thedathela
month following the end of the quarter.
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Fluor Hanford POC: Raymond Puigh (509-376-3766)
DOE POC: Jerry McKamy, NNSA (301-903-8031)

Tasks: Analytical Methods, Integral Experiments, International Criticality Safety
Benchmark Evaluation Project and the Criticality Safety Support Group
Idaho National Laboratory (INL): $2,500K

Funds are provided to the INL to conduct a rudimentary multiphysics analytidabanet
simulation; to oversee United States participation in the Institut de Radidmotetde
Sdreté Nucléaire (IRSN) Structural Materials Experiments ProvliRTE), and to
conduct the International Criticality Safety Benchmark Evaluation Rr@EBEP) as
delineated in the Nuclear Criticality Safety Program (NCSP) Fear Plan dated
September 2008, or as directed by the NCSP Manager. Funds are also provided for
Criticality Safety Support Group (CSSG) technical support to the NCSP Manager
regarding planning and execution of the NCSP ($45K for WSMS and $45K for SRNS).
With approval of the NCSP Manager, the CSSG may also provide technical assistanc
to other Department of Energy (DOE) and DOE Contractor organizations. Quarterly
reports on the status of the multiphysics simulation and ICSBEP and MIRTEtedks

be provided to the NCSP Manager no later than the last day of the month following the
end of the quarter.

INL POC: Blair Briggs (208-526-7628)
DOE POC.: Jerry McKamy, NNSA (301-903-8031)

Tasks: Analytical Methods, Integral Experiments, Nuclear Data, and the
Criticality Safety Support Group
Los Alamos National Laboratory (LANL): $3,635K

Funds are provided to LANL to conduct nuclear criticality integral experimst@NP support,

and Nuclear Data support as delineated in the Nuclear Criticality Saegsafh (NCSP) Five-
Year Plan dated September 2008, or as directed by the NCSP Manager. Funds areidésb pr
for Criticality Safety Support Group (CSSG) technical support to the NCSPgdiaregarding
planning and execution of the NCSP. With approval of the NCSP Manager, the CSSGanay al
provide technical assistance to other Department of Energy (DOE) and DOBdBamtr
organizations. Quarterly reports on the status of all tasks shall be provided to the NCS
Manager no later than the last day of the month following the end of the quarter.

LANL POC: Robert Margevicious (505-606-0109)
DOE POC: Jerry McKamy, NNSA (301-903-8031)

Tasks: Analytical Methods, Information Preservation and Dissemination, flaining
and Education, and the Criticality Safety Support Group
Lawrence Livermore National Laboratory (LLNL): $815K

Funds are provided to LLNL to conduct hands-on criticality safety training amdaamethe
DOE Nuclear Criticality Safety Program (NCSP) website, anéated in the NCSP Five-Year
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Plan dated September 2008, or as directed by the NCSP Manager. Funds are alsofprovided
Criticality Safety Support Group (CSSG) technical support to the NCSP Maeageding

planning and execution of the NCSP. With approval of the NCSP Manager, the CSSGanay al
provide technical assistance to other Department of Energy (DOE) and DOBdBamtr
organizations. Quarterly reports on the status of all tasks shall be provided to the NCS
Manager no later than the last day of the month following the end of the quarter.

LLNL POC: David Heinrichs (925-424-5679)
DOE POC: Jerry McKamy, NNSA (301-903-8031)

Tasks: Analytical Methods, Integral Experiments, Nuclear Data, Training ad
Education, and the Criticality Safety Support Group
Oak Ridge National Laboratory (ORNL): $4,167K

Funds are provided to ORNL to maintain criticality safety codes, including assbcrass-
section processing codes; to continue criticality safety related cddbudisn and user support
through Radiation Safety Information Computational Center; to participatee @rttical and
Subcritical Experiments Design Team(CT) process; to conduct criticality safety related
nuclear data acquisition, evaluation, testing, and publication; and to coordinate gimeodi¢ise
future Nuclear Criticality Safety Program (NCSP) Training Pnogras delineated in the NCSP
Five-Year Plan dated September 2008, or as directed by the NCSP Manager. Fusds are a
provided for Criticality Safety Support Group (CSSG) technical support to the NMag&ger
regarding planning and execution of the NCSP. With approval of the NCSP Mana@z836Ge
may also provide technical assistance to other Department of Energy @D@BOE
Contractor organizations. Quarterly reports on the status of all tasks shall lokeg@rtovihe
NCSP Manager no later than the last day of the month following the end of the quarter.

ORNL POC: Cecil Parks (865-574-5280)
DOE POC: Jerry McKamy, NNSA (301-903-8031)

Tasks: Integral Experiments, Training and Education
Sandia National Laboratories (SNL): $305K

Funds are provided to SNL to conduct nuclear criticality integral experimentsaamddrfor
Criticality Experiments Facility (CEF) operators as delineated imNtieear Criticality Safety
Program (NCSP) Five-Year Execution Plan dated September 2008, or as diretietNQSP
Manager. Quarterly reports on the status of all tasks shall be provided to theMWN@&drer no
later than the last day of the month following the end of the quarter.

SNL POC:  Gary Harms (505-845-3244)
DOE POC: Jerry McKamy, NNSA (301-903-8031)
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Appendix C

International Criticality Safety Benchmark Evaluati on Project
Planned Benchmarks
ICSBEP BENCHMARK PRIORITIES FOR FY 2009
IDENTIFIER | DRAFT TITLE | JUSTIFICATION

MIX-COMP-FAST-003

ZPR-3 Assemblies 48 and 48R Clear}ZPR-3 Assembly 48 is a CSEWG Benchmark that halitiaally
Cylindrical Pu/U/C/Na Cores, Reflectqdeen used to test plutonium data in a slightlyeswftl spectrum.
Jby Depleted Uranium There are known deficiencies4fiPu and the data may be
irretrievable within a few years. Assembly 48Bigariant with
increased*’Pu.

PU-COMP-FAST-004

Cylindrical Plutonium Oxide Benchmgused to test plutonium and nickel (important sticedtmaterial) dat
Assembly Reflected by Nickel in a slightly softened spectrum. There lanewn deficiencies in bo
of these nuclides and the data may be irretrievatitén a few
years.

ZPR-3 Assembly 56B: A Clean, 4This experiment is a CSEWG Benchmark that hastioadilly been

PU-MET-FAST-047

Investigation of Lead Cross Seation JThe lead cross section has undergone recent impeus as a
Fast and Intermediate Neutron Spectlresult of several ICSBEP benchmarks. These expatsygovide
BFS (IPPE) independent test of lead transport, capture, agldstic scatter crog
sections while lead is undergoing improvements.

[

SUB-PU-MET-FAST-003

Nickel-Reflected Plutonium Mieta  JThis experiment is a new CEF measurement. Therkraown
Sphere Subcritical Noise Measuremefdeficiencies in Ni.

SUB-PU-MET-FAST-002

Acrylic-Reflected Plutonium Nt This experiment is a new CEF measurement. Oniyall smount
Sphere Subcritical Noise Measuremeja$ data on Acrylic is currently available.

HEU-MET-FAST-043

VNIITF Fe/HEU Cylindrical These experiments test the iron cross sectionituadgiap in
Configurations (Experiments 202019}ICSBEP database. The data are needed for spént fue
2021, 2022, 3010, 4006, 4012) and (33hipping/disposal container analyses and are expéatbe high-
[Moderated/Reflected Base Case (40(#pelity benchmarks.

HEU-MET-THERM-028

SPADE - BeO Moderated Oy Special materials (Tungsten, Tantalum and Goldyuich there is
Experiments with Special Materials —jlittle on no data in the ICSBEP database will b&teyatically

Part 1: Tungsten, Tantalum, and Goldselected from the large SPADE series of integrpkerents that
test nuclear cross sections of these materialagstan is included
to coincide with new VNIITF results and provide épéndent tests

of the tungsten cross sections.
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ICSBEP BENCHMARK PRIORITIES FOR FY 2010

IDENTIFIER

DRAFT TITLE

JUSTIFICATION

IEU-MET-FAST-015

ZPR-3 Assembly 6F: A Clean
Cylindrical Core with &%U-to-=&
Ratio of 1, Reflected by Depleted
Uranium

This experiment is a CSEWG Benchmark that has queAr’U-to-
3% Ratio and helps fill the gap in intermediate ened systems.
These data may be irretrievable within a few years.

IEU-COMP-FAST-004

ZPR-3 Assembly 12: A Large, Glea
Cylindrical Uranium (219%%U)Carbide
Benchmark Assembly Reflected by
Depleted Uranium

This experiment is a CSEWG Benchmark that simulatéy)
enrichment of 21% and helps fill the gap in intediaé& enriched
systems. These data may be irretrievable witliawayears.

HEU-MET-THERM-029

SPADE — BeO Moderated Oy
Experiments with Special Materials —
Part 2: TBD

Special materials (TBD) for which there is littla no data in the
ICSBEP database will be systematically selecteah fifve large
SPADE series of integral experimetitsit test nuclear cross secti
of these materials.

HEU-MET-INTER-010

ORNL HEU Metal Annuli filled with B4

There are known deficiencies in the beryllium cresstion. This
series of experiments is expected to provide acdlnt test of

beryllium and should contribute significantly tettimprovement off
the Be cross section.

SUB-PU-MET-FAST-006

Subcritical Noise Measurements

Lead-Reflected Plutonium MephergThis experiment is a new CEF measurement and teasrheved uf]

in priority to complete the set of integral datalEad. Timely
performance and evaluation of these data will enatiiss-section
evaluators to work with all available data in afogfto resolve
known deficiencies in Pb.

SUB-PU-MET-FAST-005

Tungsten-Reflected Plutoniurati
Sphere Subcritical Noise Measureme

This experiment is a new CEF measurement thataiiiplement
new tungsten data that are being generatetldt ¥ during FY
2009. Timely performance and evaluation of thesta diill enable
crosssection evaluators to work with all available datan effort tq
resolve known deficiencies in W.

HEU-MET-FAST-044

VNIITF AI/HEU Cylindrical

3005, 4008, 4014)

Configurations (Experiments 202827 needed for spent fuel shipping/disposal containatyaes and are

These experiments test the aluminum cross secfibe.data are

expected to be high-fidelity benchmark€heck Sensitivity)

ICSBEP BENCHMARK PRIORITIES FOR FY 2011

IDENTIFIER

DRAFT TITLE

JUSTIFICATION

IEU-COMP-FAST-005

Benchmark Assembly Reflected by
Depleted Uranium

ZPR-3 Assembly 11: A Large, @lga [This experiment is a CSEWG Benchmark that simulatey
Cylindrical Uranium (129%°U) Carbidgenrichment of 12% with a slightly softened spectamd helps fill

the gap in intermediate enriched systems. Thesenday be
irretrievable within a few years.

PU-COMP-FAST-005

ZPR-3 Assembly 53: A Clean

Jby DU

Cylindrical Pu Carbide Core, Reflectefteference case for Assembly 54. These data maydbeevable

ZPR-3 Assembly 53 is a high-fidelity benchmark thextves as the

within a few years.

PU-COMP-FAST-006

ZPR-3 Assembly 54: A Clean
Cylindrical Pu Carbide Core, Reflecte]
by Iron

Itreflector and the data may be irretrievable withiiew years.

This experiment provides unique, high-fidelity dgriron as a

HEU-MET-THERM-004

SPADE — BeO Moderated Oy
Experiments with Special Materials —
Part 3: TBD

Special materials (TBD) for which there is littla no data in the
ICSBEP database will be systematically selecteah fifve large
SPADE series of integral experimethsit test nuclear cross secti
of these materials.

SUB-PU-MET-FAST-004

Copper-Reflected Plutonium Met
Sphere Subcritical Noise Measureme

Jassembly utilizes a thick copper reflector, itngbrtant to clearly

This experiment is a new CEF measurement. Sire@BHUS

understand the nuclear properties of copper.

SUB-PU-MET-FAST-007

Manganese-Reflected PlutonMetal
Sphere Subcritical Noise Measureme

Jitaportant structural material with known deficiessi(Verify

This experiment is a new CEF measurement. Mangdaem

Relevance in the fast regime)

HEU-MET-MIXED-013

SNOOPY Experiments -- Graphite
Moderated HEU Foils — Part Il (C/U =

This experiment provides data for a unique carlmenrinium ratio.

1200)
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ICSBEP BENCHMARK PRIORITIES FOR FY 2012

IDENTIFIER

| DRAFT TITLE

| JUSTIFICATION

HEU-MET-FAST-045

Borabond Experiment

This experiment is a new CEF measurement andafijap in the
ICSBEP database for Borabond and satisfies a spes#ér need.

HEU-MET-TBD-TBD

HEU Spherical Lattice

This experimtds a new CEF measurement and fills a gap in th
ICSBEP database for the combination of materiatsgaometry an|
satisfies a specific user need.

37

HEU-COMP-FAST-004

ZPR-3 Assembly 14: A Clean HEU
(93%>*U) Carbide Core Reflected by
|Depleted Uranium

This experiment provides a testBU in a slightly softened
spectrum. These data may be irretrievable witHewayears.

IEU-COMP-FAST-003

ZPR-6 Assembly 5: A Large, Clean
Cylindrical Uranium Carbide
Benchmark Assembly Reflected by
Depleted Uranium

This experiment is a CSEWG Benchmark that hastioadilly been]
Jused to test plutonium data in a slightly softespelctrum. These
data may be irretrievable within a few years.

HEU-TBD-TBD

array experiments with HEU separ
by plywood, celotex, foamglas, 4§
borated plastic foam.

Y-DR-83 polyethylene-reflected u{hijThese experiments provide data for a unique sietdrtant

materials used in transportation and storage auensi

HEU-MET-THERM-017

SPADE — BeO Moderated Oy
Experiments with Special Materials —
Part 4: TBD

Special materials (TBD) for which there is littla no data in the
ICSBEP database will be systematically selecteah fifoe large
SPADE series of integral experimetitsit test nuclear cross secti
of these materials.

HEU-MET-THERM-030

SNOOPY Experiments -- Graphite
Moderated HEU Foils — Part ll1I(C/U =
2340)

This experiment provides data for a unique carlmearinium ratio.

ICSBEP BENCHMARK PRIORITIES FOR FY 2013

IDENTIFIER

| DRAFT TITLE

| JUSTIFICATION

HEU-MET-FAST-046

HEU / Vanadium Critical Experiment|

This experiment is a new CEF measurement thhtaviiplement
the new vanadium data that were generated at VNdiirthg FY
2008. Timely performance and evaluation of thesta diill enable
crosssection evaluators to work with all available datan effort td
establish the accuracy and, if necessary, impioe&/tcross
sections.

TBD

Flattop Gap Experiments

This experiment is a new CEF measurement thathillenge
current ability to calculate the effects of sigedint streaming pathd.

PU-COMP-FAST-003

ZPR-9 Assembly 31: Plutonium
Carbide Benchmark Assembly Reflec]
Jby DU

This experiment is a CSEWG Benchmark that hastteeadilly been]
used to test plutonium data in a slightly softespelctrum. These
data may be irretrievable within a few years.

IEU-MET-FAST-011

ZPR6-1 All Aluminum - 14% EnrichelThis experiment provides high-fidelity benchmasialthat

simulates a unique uranium enrichment of %14. &lue¢a may bdg
irretrievable within a few years.

HEU-TBD

Y-DR-109 concrete reflected arrays
JHEU and polyethylene reflected arra
of HEU separated by vermiculite

i;hese experiments provide data for a unique sietdrtant

aterials used in transportation and storage aversi

HEU-MET-THERM-019

SPADE - BeO Moderated Oy
Experiments with Special Materials —
Part 5: TBD

Special materials (TBD) for which there is little no data in the
ICSBEP database will be systematically selecteah fifee large
SPADE series of integral experimetitsit test nuclear cross secti
of these materials.

IEU-MET-THERM-001

Cronin U(37.5) Metal Experiments,
IRecentIy Unclassified

These experiments provide unique intermediate leedclata. The
experimenter is no longer available and those familith the
experiments may no longer be available within a years.
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Appendix D
Nuclear Data

Differential Measurements — Elements

Calcium (Ca) D-1.2
Cerium (Ce) D-1.3
Chromium (Cr-50, 52, 53, 54) D-1.4
Copper (Cu-63, 65) D-1.5
Dysprosium (Dy) D-1.6
Fluorine (F-19) D-1.7
Gadolinium (Gd) D-1.8
Manganese (Mn-55) D-1.9
Neptunium (Np-237) D-1.10
Nickel (Ni-58, 60, 61, 62, 64) D-1.11
Oxygen (O-16) D-1.12
Plutonium (Pu-239) D-1.13
Plutonium (Pu-240) D-1.14
Potassium (K-39, 40, 41) D-1.15
Titanium (Ti-46, 47, 48, 49, 50) D-1.16
Tungsten (W-182, 186) D-1.17
Uranium (U-235) D-1.18
Uranium (U-238) D-1.19
Vanadium (V-51) D-1.20
Differential Measurements — Compounds D-2
Silicon Dioxide (SiQ) D-2.1
Integral Measurements — Sub Critical D-3
Plutonium Reflected by Copper (Cu) (or Lead) D-3
Plutonium Reflected by Lead (Pb) (or Copper) .D-3
Plutonium Reflected by Lucite D-3.3
Plutonium Reflected by Manganese (Mn) D-3.4
Plutonium Reflected by Nickel (Ni) D-3.5
Plutonium Reflected by Polyethylene D-3.6
Plutonium Reflected by Tungsten (W) D-3.7
Integral Measurements — Critical D-4
Borabond D-4.1
Flattop Gap Experiment D-4.2
HEU Spherical Lattice D-4.3
Vanadium HEU Plates D-4.4
Cross-Section Data Assessments (all on one chart) D-5

Rhenium (Re-185, 187)
Iron (Fe-56)

Zirconium (Zr)

Hafnium (Hf)
Lanthanum (La)
Neodymium (Nd)
Strontium (Sr)
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D-1 Differential Measurements — Elements

D-1.1 Beryllium (Be)

D [Task Name [2010 [2011 [2012
ars [ ara | atr1t [ a2 [ a3 [ atra | ot [ ar2 | a3 [ otrd [ o1 [ atr2 [ atr3
1 Beryllium (Be)
2 Update high energy cross section and LANL
sovriance saluaions g [
3 Finalize Fast Evaluations and Deliver to LANL
NNDC 10/110 4p 10/1/10
4 Phase | testing, Post to ENDF/A and BNL
Broadcast 10/1/10 I 10/14/10
5 CSEWG Validation Testing NDAG
roisro | 10"
6 CSEWG Approval of Complete Evaluations BNL
11111 [ 123011
Project: Berylium (Be) resc [ Vi € Summary ([ ——
Date: Wed 9/3/08
Page 1
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D-1 Differential Measurements — Elements

D-1.2 Calcium (Ca)

ID Task Name

I 2011 I 2012 [ 2013 I 2014 ] 2015
atr4 [atr1fatr2]ar3fatrd [atri[atr2atr3[atrd [atri[atr2[atr3[atrd [Qtr1[atr2[atr3 [Qtr4 [Qtr 1[Gtr2 [atr3

] Calcium (Ca)

11/1/10—1251”4

2 Transmission and Capture Measurements ORNL
1ano I 21
3 Resolved Resonance Region Evaluation ORNL
10311 | 4212
4 Assess data for Unresolved Resonance ORNL

Region Evaluation 43112 _ 12/31/12

5 Finalize Resonance Eavaluationand Deliver ORNL
to NNDC 12131112 4 1213112
6 Phase | testing , post to ENDF/A and BNL
Brodcast 17213 I 11513
7 CSEWG Validation Testing NDAG
8 CSEWG approval of Complete Evaluations BNL

Project: calcium Task _ Milestone ’ Summary ﬁ
Date: Wed 9/3/08

Page 1




D-1 Differential Measurements — Elements

D-1.3 Cerium (Ce)

D [Task Name I 2013 [
Qtr3 [ Qtr 4 [ Qtr 1 | Qtr2 | Qtr3 I Qtr 4 [ Qtr 1 Qtr2
1 Cerium (Ce)
2 Transmission and Capture Measurements ORNL
vz | 1>
3 Resolved Resonance Region Evaluation ORNL
w2n> | "
Project: cerium resc [ Viestoe € Summary \——
Date: Wed 9/3/08
Page 1
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D-1 Differential Measurements — Elements

D-1.4 Chromium (Cr-50, 52, 53, 54)

D-5



D-1 Differential Measurements — Elements

D-1.5 Copper (Cu-63, 65)

D-6



D-1 Differential Measurements — Elements

D-1.6 Dysprosium (Dy)

D-7



D-1 Differential Measurements — Elements

D-1.7 Fluorine (F-19)



D-1 Differential Measurements — Elements

D-1.8 Gadolinium (Gd)



D-1 Differential Measurements — Elements

D-1.9 Manganese (Mn-55)

D-10



D-1 Differential Measurements — Elements

D-1.10 Neptunium (Np-237)

D-11



D-1 Differential Measurements — Elements

D-1.11 Nickel (Ni-58, 60, 61, 62, 64)

D-12



D-1 Differential Measurements — Elements

D-1.12 Oxygen (O-16)

D-13



D-1 Differential Measurements — Elements

D-1.13 Plutonium (Pu-239)

D-14



D-1 Differential Measurements — Elements

D-1.14 Plutonium (Pu-240)

D-15



D-1 Differential Measurements — Elements

D-1.15 Potassium (K-39, 40, 41)

D-16



D-1 Differential Measurements — Elements

D-1.16 Titanium (Ti-46, 47, 48, 49, 50)

D-17



D-1 Differential Measurements — Elements

D-1.17 Tungsten (W-182, 186)

D-18



D-1 Differential Measurements — Elements

D-1.18 Uranium (U-235)

D-19



D-1 Differential Measurements — Elements

D-1.19 Uranium (U-238)

D-20



D-1 Differential Measurements — Elements

D-1.20 Vanadium (V-51)

D-21



D-2 Differential Measurements — Compounts

D-2.1 Silicon Dioxide (Si®Q)

D-22



D-3 Integral Measurements — Sub Critical

D-3.1 Plutonium Reflected by Copper (Cu) (or Lead)

D-23



D-3 Integral Measurements — Sub Critical

D-3.2 Plutonium Reflected by Lead (Pb) (or Copper)

D-24



D-3 Integral Measurements — Sub Critical

D-3.3 Plutonium Reflected by Lucite

D-25



D-3 Integral Measurements — Sub Critical

D-3.4 Plutonium Reflected by Manganese (Mn)

D-26



D-3 Integral Measurements — Sub Critical

D-3.5 Plutonium Reflected by Nickel (Ni)

D-27



D-3 Integral Measurements — Sub Critical

D-3.6 Plutonium Reflected by Polyethylene

D-28



D-3 Integral Measurements — Sub Critical

D-3.7 Plutonium Reflected by Tungsten (W)

D-29



D-4 Integral Measurements — Critical

D-4.1 Borabond

D-30



D-4 Integral Measurements — Critical

D-4.2 Flattop Gap Experiment

D-31



D-4 Integral Measurements — Critical

D-4.3 HEU Spherical Lattice

D-32



D-4 Integral Measurements — Critical

D-4.4 Vanadium HEU Plates

D-33



D-5 Cross-Section Data Assessments (all in one chart)

Rhenium (Re-185, 187), Iron (Fe-56), Zirconium (Zr), Hafnium (Hf), Lanthanum (La),
Neodymium (Nd), Strontium (Sr)
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Appendix E

FY 2009 Projected Foreign Travel

1

Meeting or Date Organization No. of One Sentence
Conference Travelers Justification
OECD Expert December ANL 1 AM: Participate
Group on 2008 in expert group
Uncertainty (McKnight)
Methods
IAEA Technical April 2009 ANL 1 AM: Participate
Meeting on and present pape
Burnup Credit on ANL methods
as applied to
burnup credit
(McKnight)
Programmatic November or INL 1 Continuing
Visit to IRSN/CEA | December collaboration on
(France) 2008 structural
material
experiments
(Briggs)
Programmatic February 2009 INL 2 Facilitate
Visit to RA-6 evaluation of the
Reactor RA-6 reactor
(Argentina) fueled with
silicide fuel
(Briggs)
Programmatic June 2009 INL 1 Arrange 2010
Visit to Ljubljana, ICSBEP meeting
Slovenia (Briggs)
Operator training | Two trips in LANL 2 Participate in
at CEA Valduc, 2009 CEF operator
France training
(Clement)
Participate in One trip in LANL 1 Member of Dr.
solution critical 2009 McKamy’s team
experiment design (Clement)
team at CEA
Valduc, France
Attend meetings | One trip in LANL 1 Necessary to
with CEA, Valduc | 2009 continue
management to collaboration
discuss future (Clement)

work, training, and

collaborations
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1

OECD Workshop | November ORNL ND: Participate
on cross-section | 2008 in Workshop on
processing cross-section
capabilities processing
capabilities
(Dunn)
OECD Expert December ORNL AM: Participate
Group on 2008 in expert group
Uncertainty and present
Methods TSUNAMI
analyses (Parks)
Meeting with March 2009 ORNL ND: Discuss
Argentina Atomic | Could be collaborations
Energy earlier relative to
Commission thermal
scattering
experiments and
evaluations
(Parks)
IRMM Geel December ORNL ND: Discuss
Facility 2008 and process for
March 2009 measurement
collaborations in
outyears (Parks)
IRMM or IAEA March 2009 ORNL ND:
Collaborations
on full-range
tungsten
evaluations with
EU and IAEA
(Parks)
Meeting with April 2009 ORNL AM: Discuss
DICE Developers integration of
VIBE with DICE
(Parks)
IAEA Technical April 2009 ORNL AM: Participate
Meeting on and present papd
Burnup Credit on ORNL
methods as
applied to burnug
credit (Parks)
OECD Working September ORNL AM: Participate
Party on Nuclear | 2009 in Working Party

Criticality Safety

and Expert
Groups (Parks)
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